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ABSORPTION 

component  contained  in  a  gaseous  mix¬ 
ture  276 

design  and  performance  of  impervious 
graphite  systems  151 
film  theory  of  liquid-side  resistance  54 
flooding  phenomena  in  packed  gas 
columns  238 
gases  in  liquid  jets  76 
ABSORPTION  COOLING 
combination  refrigeration-oil  absorption 
process  in  new  plant  263 
critical  literature  review  253 
heat  transfer  improved  by  capillary 
grooves  in  direction  of  flow  253 
low-temperature  liquids  recovery  plant 
193 

phases  that  can  improve  competitive  posi¬ 
tion  135 

system  lithium  chlorate-lithium  chloride- 
water  34 

theory  and  practical  problems  in  proper 
combinations  182 

ACETYLENE 

absorption  from  refinery  gas  by  acetone 
173 

cool  flame  phenomenon  in  combustion 
129 

improved  solvent  for  removal  using  al- 
kanolamine  201 

measurements  of  electron  impact  116 
new  burner  design  and  liquid  ammonia 
solvent  275 

organic  solvent  for  removal  from  ethylene 
275 

oxygen  plant  safety  from  acetylene  141 
reaction  with  dinitrogen  tetroxide  142 
scrubbing  with  organic  solvent  13 
scrubbing  gases  containing  ethylene  301 
selective  removal  from  olefin-containing 
hydrocarbon  streams  302 
self  combustion  128 
separation  from  gas  streams  75 
separation  from  ethylene  76 
storage  in  liquid  solution  35 
vapor  pressure  and  critical  temperature 
13 

Production 

endothermic  gas  reaction  products  by  al¬ 
ternate  make  and  heating  steps  219 
and  hydrogen-nitrogen  mixture  by  par¬ 
tial  oxidation  reaction  13 
intermediate  in  production  of  carbon 
black  275 

mixing  chamber  for  preheated  hydrocar¬ 
bon-air  input  formed  of  Cr-Si-AI-Fe 
alloy  302 

oxidation-pyrolysis  of  methane  in  pres¬ 
ence  of  hydrogen  237 
partial  oxidation  of  gaseous  or  vaporized 
hydrocarbon  35 
plant  process  for  waste  gas  302 
quenching  raw  cracked  gas  increases  pro¬ 
duction  173 


BJECT  IND 

regenerative  furnace  and  conversion  of 
hydrocarbons  173 

selective  hydrogenation  in  ethylene,  and 
catalyst  for  it  237 

two-vessel  regenerative  cracking  process 
302 

vacuum  processes  202 
yields  improved  by  quenching  in  turbine 
manifold  275 

ADSORPTION.  See  also  Carbon  Black; 
Catalysts;  Chemisorption 

capacity  on  a  copper-magnesia  catalyst 
273 

effect  of  adsorbent  perturbation  on  BET 
theory  232 

of  gases  and  vapors,  contractions  of  ac¬ 
tivated  carbon  232 

geometric  heterogeneity,  of  nitrogen  on 
graphitized  carbon  surfaces  272 
hydrogen  and  carbon  monoxide  on  nickel 
films,  kinetics  of  74 
hydrogen  on  nickel  299 
isotherms  for  water  vapor  on  silver  per¬ 
manganate  75 
nature  of  bond  116 
paraffin  on  clean  metals  74 
rates  obeying  the  Elovich  equation  116 
AIR.  S««  also  Liquefaction 
contaminants  in  oxygen  plant,  safety  prin¬ 
ciples  of  141 

fractionation  in  a  low-pressure  cycle  304 
low-temperature  separation,  with  elimina¬ 
tion  of  refrigeration  171 
low-temperature  separation  plants,  design 
and  operation  36 
organic  vapor  concentration  255 
relative,  specific  or  absolute  humidity 
270 

AIR  CONDITIONING.  See  also  Heat 
Pump 

apparatus  42 

central  unit  with  single  burner  63 
chilled  water  cooling  for  summer  comfort 
212 

civic  center  with  gas-fired  equipment  282 
control  of  relative  humidity  by  cycling 
rate  1 8 

cooling  load  prediction  of  various  solar 
inputs  251 

cooling  tower  system  to  condense  re¬ 
frigerant  vapor  25 1 
Dallas  airport  steam  turbine  refrigera¬ 
tion  211 

engineering  principles  to  assure  maxi¬ 
mum  comfort  at  low  cost  251 
future  residential  1 3 
gas  cooling  research  on  equipment  125 
and  heating  a  one-story  house  251 
hospital  systems,  design  problems  of  63 
increasing  size  of  market  102 
insulation  reduces  installation  costs  for 
heating-cooling  units  154 
intake  and  exhaust  damper  control  211 
integrated  commercial  development 
heated  and  cooled  by  gas  261 


EX 

jet  compressors  for  systems  135 
jet-principle  units  in  testing  stage  18 
load  for  gas  industry  and  estimate  of 
prospects  3 

market  and  manufacturers  42 
pressure  drop  reduced,  permitting  gen¬ 
erator  operation  at  lower  tempera¬ 
tures  282 

provides  year-round  heating,  cooling,  hu¬ 
midity  control,  filtration  and  circula- 
ton  18 

research  of  A.G.A.  reviewed  from  1955 
182 

research  on  summer  cooling  154 
Servel  units,  Arkansas-Louisiana  will 
continue  manufacture  211,251 
solar  research  house  using  solar  space 
heating-cooling  system  data  183 
statistical  resume  of  domestic  cooling 
installations  in  1956  102 
steam  turbines  a  prime  mover  211 
temperature  and  altitude  bearing  on  fan 
selection  18 

AIR  POLLUTION 

administrative,  economic,  engineering, 
legal,  medical  and  physical-chemical 
aspects  208 

aerosol  samples  separated  by  solubility 
and  chromatography  296 
airborne  dust  properties  which  affect  per¬ 
formance  of  cleaners  284 
automobile  exhaust  and  smog  formation 
308 

basic  performance  and  principles  of  dust 
collection  equipment  242 
British  information  on  abatement  20 
broad,  nontechnical  policy  matters  255 
catalytic  decomposition  of  nitric  oxide 
180 

catalytic  exhaust  gas  converter  285 
chemical  engineering  aspects  of  control 
213 

contaminants  from  combustion  sources 
138 

control  of  auto  exhaust  and  incinerator 
emissions  103 

control  over  sulfur  dioxide  emission  1 26 
determination  of  nitric  oxides  in  73 
double-bonded  olefins  in  gasolines  as 
factors  1 1 

dust  deposition  in  neighborhood  of 
power  station  255 

explosion-proof  jet-sampler  for  crowded 
places  169 

gas-treating  catalyst  layer  subjected  to 
movement  20 
gaseous  halide  tracers  297 
governmental  activity  research  284 
high-sensitivity  continuous  instrumenta¬ 
tion  for  analysis  230 
industrial  odor  control  methods  213 
instruments  for  measuring  small  quanti¬ 
ties  for  sulfur  dioxide  in  atmosphere 
284 

Los  Angeles  industrial  zoning  214 


l.os  Angeles,  survey  of  organic  vapors 
213 

means  for  control,  and  design  of  munici¬ 
pal  incinerators  44 
measurement  of  dust  disposition  284 
motion  picture  study  of  smoky  air  cur¬ 
rents  286 

profits  from  waste  gases  241 
program  for  industrial  techniques  255 
progress  in  investigation  under  public 
law  164 

range  of  concentration  of  automobile  ex¬ 
haust  115 

stack  gases  treated  by  water  scrubber  7 
status  report  on  auto  exhaust  control  re¬ 
search— 1957  255 

sulfur  in  flue  gases  from  solid  fuels 
284 

survey  of  dust  and  sulfur  dioxide  around 
power  stations  213 

symposium  for  gas  and  coke  producers 
156 

venturi  scrubber  in  odor  control  255 

ALCOHOLS 

from  natural  gas  by  electrocracking  275 
hydrolyzing  ethylene-sulfuric  acid  ab- 
sorbate  202 

ALDEHYDES 

oxidation  study  of  acetaldehyde  96 
AMERICAN  GAS  ASSOCIATION 
air-conditioning  research  program  182 
A.G.A.  nominates  for  1957-58  181 

research  in  review  164,  249 
AMMONIA 

ammonium  nitrate,  flow  equipment  and 
economic  information  on  methods  96 
ammonium  nitrate  solution  selectively 
absorbs  303 

concentrated  by  direct  washing  5 
production  from  natural  or  refinery  gases 
13 

process  changes  in  ammonia  plant  14 
recovery  of  byproducts  from  gas  scrub¬ 
bing  67 

salts  in  crude  coal  gas  washings,  con¬ 
centration  and  temperature  188 
saturators  by  crystallizer,  spray-type  ab¬ 
sorber,  precipitators  and  vacuum  evap¬ 
orators  286 

separation  of  carbon  dioxide  with  mono- 
ethanolamine  143 
toxicity  towards  platinum  299 

ANALYTICAL  INSTRUMENTS.  See  also 
Electron  Microscope,  Emission 
Spectrograph;  Gas  Chromatography; 
Infrared  Spectrophotometer;  Mass 
Spectrometer;  X-ray  Spectrograph 
accurate  measurement  for  pH  values 
271 

equipment,  tests  and  calibration  sched¬ 
ule  for  a  standards  laboratory  306 
guide  for  instrument  elements  205 
modern,  in  appliance  testing  and  gas 
utility  laboratories  270 
petroleum  laboratory  quality  control  74 
phosphorimetry  of  organic  mixtures  1 15 
photometric  method,  indicator  end  points 
11 


physical  methods  for  research  and  works 
control  198 

recent  developments  in  gas  measurement 
166 

research  achievements  on  techniques  141 
review  of  industrial  applications  138 

APPLIANCES.  See  also  Air  Condition¬ 
ing;  Burners;  Cookers;  Dryers; 

Heaters;  Incinerators;  Pilot  Lights; 
Refrigerators 

approvals,  follow-through  for  safety  133 
approval  requirements  for  counter  82 
designs  at  Cologne  Spring  Fair  126 
exhaust  control  of  gas  furnaces  185 
gas  and  oil,  approved  by  Underwriters’ 
Laboratory  60 

gas-fired,  manufacturers  directory  211 
hotel  and  catering  industry  equipment 
252 

Lone  Star  accelerates  service  102 
Los  Angeles  LPG  forum  210 
potential  maximum  sales  attainable  1955- 
74  211 

package  kitchen  units  for  modern  home¬ 
making  252 

products  used  in  gas  industry  194 
requirement  changes  135 
safe  practices  when  installing  and  servic¬ 
ing  3 

sales  upswing  seen  in  1958  251 

test  farm  home,  compare  LPG  and  elec¬ 
tricity  costs  264 

Whirlpool-Seeger  progress  report  63 

AROMATICS.  See  also  Benzene; 
Naphthalene 

changes  and  production  data  for  inter¬ 
mediates  302 
critical  constants  274 
determination  in  polluted  air  296 
in  extracts,  limitations  of  the  Watson 
method  295 

infrared  and  raman  spectra  of  toluene — 
a-d,,  m-xylene,  and  m-xylene — 
aa  'ds  234 

nickel  catalyst  for  hydrogenolysis  and 
alkylation  140 

paper  chromatography  of  polycyclic  93 
recovery  of  paraxylene  by  crystallization 
174 

semimake  and  heat  regenerative  process 
219 

separation  of  mixtures  of  biphenyl,  cyclo- 
hexylbenzene  and  bicyclohexyl  270 
Udex  extraction  of  light  oils  132 
xylenes  from  reforming  naphthenic  feeds 
143 

ASPHALT.  See  also  Coatings 

hydrogenation  for  fuel  products  167 
infrared  spectra  of  fractions  170 
AUTOMATION.  See  also  Compressor 
Stations;  Telemetering 

complete  control  instrument  system,  de¬ 
tailed  cost  study  121 
for  engineers  48 
frequency  response  methods  57 
Gulf  Interstate  unattended  stations  29 
inaccuracies  of  sampling  components  of 
control  system  78 


office  procedures  and  district  service  cen¬ 
ters  70 

pipeline  systems  utilizing  computers  for 
control  293 
pipeline,  training  48 
process  control  actions  and  elements 
120 

process  control  system  design  40 

B 

BENZENE.  See  alto  Aromatics 

catalytic  refining  173 
hydrogenation  on  supported  nickel  cata¬ 
lysts  119 

BURNERS.  See  also  Flame  Research; 
Ignition;  Pilot  Lights 

atmospheric  injection,  testing  on  job  214 
boiler  19 

ceramic  radiant  282 
combination  manifold  and  air  inspirator 
214 

combustion  head,  oil  or  gas-oil  214 
constant  pilot  42 

conversion,  favored  three  to  one  213 
conversion,  gas  input  and  sizing  252 
conversion,  manufacturers’  instructions 
for  installation  282 
cooking  top,  for  all  types  of  gas  251 
cross-draft  type  63 
designs,  industrial  and  furnaces  85 
drilled  and  slotted  port,  flame  charac¬ 
teristics  135 
furnace  wall  257 
glass-blowing  lathe  82 
household  and  industrial  types  in  Moscow 
19 

high-input  water  heater  64 
hydrocarbon  pyrolysis  42 
immersion-fired,  for  liquid  heating  21 
impingement  target,  design  and  appli¬ 
cation  126 

infrared  ceramic,  LPG,  for  thawing  coal 
cars  86 

internal  combustion  tunnel,  with  refrac¬ 
tory  nozzle  257 
mixing  and  turbulence  device  63 
oil,  with  combustion  gas  for  vaporization 
85 

power  gas,  installation,  costs  and  servic¬ 
ing  86 

power  gas,  three  types  industrial  21 
radiant  19;  42 
radiant,  air  heater  82 
range,  totally  enclosed  and  ventilated 
19 

rotatable  mounting  82 
self-gasifying  petroleum  42 
single-port,  with  blowoff  preventer  283 
stock-tank  heater  82 
submerged  combustion,  for  acid  evapor¬ 
ator  2 1 

tunnel,  combustion  principles  84 
tunnel  type,  double  ignition  286 
tunnel,  work  by  North  Eastern  Gas 
Board  214 
BURNER  CONTROLS 
automatic,  top  burning  with  thermostat 
125 


eliminating  field  problems  13S 
safety  control  64 

BUTADIENE 

coordination  compounds  with  platinum, 
paladium,  and  copper  halides  119 
first  post-war  plant  202 
2,  3-dimethylbutadiene-I,  3  autoxidation 
119 

BUTANE.  See  alto  Paraffins 

adsorption  and  surface  diffusion  on  car¬ 
bon  black  1 2 

catalytic  conversion  to  isobutane  5S 
irradiation  of  liquid,  by  electrons  274 
iso,  exchange  of  hydrogen  ions  of  deu- 
terated  catalysts  54 
BUTENE.  See  also  Olefins 
butene- 1,  compressibility,  to  two  atmos¬ 
pheres  300 

2-butenes,  coordination  compounds  with 
platinum  119 

isobutene,  polymerization  276 

c 

CALORIFIC  VALUE 

control  of  peak-shaving  gases  278 
effect  of  pressure  distribution  289 

CALORIMETRY 

accuracy  of  Cutler-Hammer  on  high- 
Btu  gases  146 
fundamentals  165 

liquified  carbon  monoxide  and  methane, 
heat  of  mixing  277 
steam,  review  244 

CARBON 

acidic  and  basic  structures  272 
acidic  structure  by  methylation  272 
brick,  destruction  by  alkali  58 
carbon  dioxide  reaction,  equilibrium  con¬ 
stant  25 

graphitic,  formation  traced  by  X-ray 
298 

graphitic,  production  96 
graphitic,  structure  95 
and  graphite  structures  in  anthracene 
and  biphenyl  chars  158 
and  hydrogen  in  organic  fluorine  com¬ 
pounds,  method  32 
impervious,  by  cracking  acetylene,  meth¬ 
ane  in  pores  151 

impervious,  performance  in  hydrochloric 
acid  absorber  151 

industrial,  conference  on  properties, 
manufacture  and  use  299 
latent  heat  of  sublimation  298 
orientation  in  graphite  blocks  58 
sodium  hydroxide  reaction  to  form  so¬ 
dium  carbide  237 

steam  reaction,  effect  of  catalysts  287 
steam  reaction,  falling  particle  gasifica¬ 
tion  1 1 8 
CARBON  BLACK 
with  acetylene  275 
adsorption  of  gases  296 
adsorption  of  w-butane  by  Spheron  6  12 

adsorption  of  nitrogen  272 
production  by  devolatilization  of  catalyst 
220 


production  by  gas  pyrolysis  96;  190 
production  from  oils  220;  261;  289 

CARBON  DIOXIDE 

absorption  kinetics  in  soda  solutions  276 
absorption  in  water  jets  76 
automatic  flow  from  tank  car  57 
compressibility,  mixtures  with  helium 
233 

compressibility,  second  virial  coefficient 
140 

decomposition  by  radiation  199 
determination  in  gas,  sonic  analyzer  296 
determination  in  gas,  by  pH  of  absorbent 
296 

liquid  systems,  water-alcohol  phase  dia¬ 
grams  172 

removal  from  compressed  gas,  hot  po¬ 
tassium  carbonate  23 
removal  from  ethylene,  by  selective  zeo¬ 
lite  241 

solid,  compression  and  phase  diagram 
236 

separation  from  ammonia,  by  hot  am¬ 
monium  nitrate  solution  143;  303 
solubility  in  water,  to  700  atm  118 
thermal  conductivity  analyzer,  principles 
270 

thermodynamic  functions  116 
vapor  pressure  and  critical  temperatures 
13 

CARBON  DISULFIDE 

compression  and  solid  phases  236 
infrared  spectrum  and  rotational  con¬ 
stants  12 

preparation  from  methane,  sulfur  and 
carbon  dioxide  mixture  302 
CARBON  MONOXIDE 
compression,  phase  diagrams  236 
formation  in  mass  spectrometer,  from 
filament  231 
infrared  analyzer  270 
oxidation  in  flames  in  presence  of  water 
156 

photosensitized  oxidation  on  cuprous  ox¬ 
ide  33 

poisoning,  pollution  and  tests  184 
reaction  with  ozone  186 
reaction  with  steam  on  ruthenium  cata¬ 
lyst  95 

trace  determination  in  hydrocarbons  93 

CARBONIZATION 

agglomerating  coals  in  a  fluidized  bed 
130 

briquets,  by  molten  metal  contact  158 
by  entrainment  in  hot  gas,  with  pre¬ 
treatment  stage  46 

fluidized  low-temperature  process  for 
shales  22 

fluidized  process  economics  164 
fluidized  process  with  drying  and  pre¬ 
heating  65 

furnace,  continuous  screw-fed  22 
low-temperature,  commercial  5 
low-temperature,  new  Rexco  plant  216 
in  new  British  coke-oven  plant  188 
test  data  comparison  on  gas-making  coals 
45 

under  mechanical  pressure,  of  noncaking 
coals  67 


CARBONYL  SULFIDE 

chemistry  275 

determination  by  absorption  and  poten- 
tiometric  titration  169 
preparation  from  methane  302 

CATALYSIS.  Sea  also  Fitcher-Troptch; 
Hydrogenation 

acidity  in  mechanism  problems  232 
adsorption  and  diffusion  on  nickel  299 
chemisorption  of  hydrogen  and  carbon 
monoxide  on  nickel,  kinetics  74 
chemisorption  of  nitrogen  on  iron,  kinet¬ 
ics  300 

gas  adsorption  on  copper-magnesium 
oxide  273 

Group  VIII  metals  in  hydrocarbon  hy¬ 
drogenation  112 

hydrogen  exchange  between  isobutane 
and  deuterated  silica-alumina  54 
mechanisms,  chemisorption  of  benzene 
and  hexane  on  nickel  233 
mechanisms,  chemisorption  of  ethylene 
and  ethane  on  nickel  233 
mechanisms,  chemisorption  of  ethane  on 
iron  and  nickel  oxide  233 
mechanisms,  chemisorption  of  hydrogen 
on  nickel  300 

mechanisms,  heterogeneous  299 
reactions,  hydrogenation  of  carbon  mon¬ 
oxide  and  sulfur  280 

CATALYSTS 

amberlite  for  vapor  phase  hydration  172 
commercial  production  299 
cracking,  commercial  performance  30 
cracking,  comparison  171 
cracking,  nature  273 
cracking,  pore  size  and  particle  size  92 
cracking,  porosity  and  density  30 
cracking,  water  content  of  silica-alumina 
53 

desulfurization,  thiophene  removal  on 
nickel  272 

Fischer-Tropsch,  carbon  monoxide  and 
steam  on  ruthenium  95 
Fischer-Tropsch,  changes  in  properties 
167 

Fischer-Tropsch,  new  phase  of  iron  car¬ 
bide  299 

Fischer-Tropsch,  synthesis  research  229 
for  hydrocracking  residua  168 
hydrogenation,  effect  of  nickel  and  nickel 
oxide  grain  size  139 
hydrogenation,  trickling  bed  of  Group 
VIII  and  nickel  277 
microtechnique,  for  reproducible  test 
data  1 7 1 

molybdenum,  in  refining  75 
nickel,  for  alkylation  140 
nickel-copper-silica,  structure  299 
oxidation,  for  engine  exhaust  gases  285 
oxidation,  for  odor  and  smoke  destruction 
155 

oxidation,  silver  permanganate  properties 
75 

0X0,  water-soluble  3 1 
Pentafining,  for  isomerization  31 
platforming  and  catalytic  cracking  240 
platforming,  for  high  octane  198 


platinum  on  alumina-silica  for  hydrogen 
cyanide  35 

platinum,  poisoning  by  nitrogen  299 
platinum,  regeneration  197 
Raney  cobalt,  preparation  139 
rare  earths,  in  dehydrogenation  112 
selective,  for  ethylene  hydrogenation  76 
sulfided  iron-copper,  sulfur-stable  236 
surface  properties,  adsorption  on  chrom- 
ia-alumina  273 

CATHODIC  PROTECTION.  See  also 
Corrosion 

anodes  properly  located  78;  147 
anode  selection  78;  205 
application  of  zinc  anodes  to  gas  distri¬ 
bution  systems  244 
built-in  anodes  244 
current  dstribution  in  cathode  205 
economics  of  design  147;  205 
effect  of  dissolved  oxygen  on  current  re¬ 
quired  179 

effect  of  foreign  contacts  147 
engineering  and  economics  of  program 
147 

of  equipment  in  chemical  industry  279 
experience  in  salt  water  123 
ground-bed  design  178 
interference  from  adjacent  structures 
147 

investment  and  operating  cost  147 
locating  by  resistivity  and  potential  sur¬ 
veys  79 

magnesium  high-potential  anodes  78 
metals  in  service  installations  178 
of  New  Orleans  distribution  system  148 
of  offshore  platforms  123 
of  oil  well  casing,  current  required  206; 
306 

of  oil  well  casing,  methods  15;  244; 
278 

performance  of  rectifiers  123 
preventative  maintenance  plan  for  mains 
123 

refinery  installations  58 
steel  in  sea  water  38 
tanker  hulls  178 

techniques,  for  corrosion  reduction  244 
underground  aluminum  gas  line  78 
in  water  systems  15 

CERAMICS 

aluminous  cements,  hydration  79 
kiln  design  for  manufacture  305 
in  nuclear  fuel  elements  104 
recent  developments  244 
super  glass,  properties  248 
CHEMISORPTION.  S«e  also 
Adsorption 

benzene  and  cyclohexane  on  nickel  233 
ethane  on  iron  and  nickel  oxide  233 
ethylene  and  ethane  on  nickel  233 
hydrogen  on  nickel  300 
nitrogen  on  iron  catalysts  300 
CHROMATOGRAPHY.  See  alto 
Analytical  Instruments 
analysis  of  volatile  organic  sulfur  com¬ 
pounds  230 

calibration  for  thermal  conductivity  230 
columns  and  partition  liquids  230 


conductivity  correction,  in  quantitative 
analysis  93 

determination  of  fluorinated  hydrocar¬ 
bons  94 

determination  of  H2,  O2,  N2,  methane 
and  CO  169 

developments  in  equipment  and  technique 
53 

effect  of  different  carrier  gases  115 
elements  and  apparatus,  Janak  method 
169 

gases  and  vapors  115 
gasolines  1 1 

ionization  gage  detector  270 
methods  in  plastics  analysis  93 
partition  coefficients  for  thermodynamic 
data  270 

sample  introduction  system  94 
selected  bibliography  1 64 
separation  of  mixtures  of  biphenyl,  cy¬ 
clohexyl-benzene,  and  bicyclohexyl 
270 

separation  of  permanent  gases  230 

CLAY 

behavior  of  shales  in  water  13 
minerals,  identification  52 

COAL.  See  alto  Gatification 

investigations  in  1956  81 

Analysis 

ash  and  fusion  temperature  52 
ash,  potassium  and  sodium  by  photom¬ 
eter  52 

direct  determination  of  oxygen  231 
fluorine  in  Western  coals  94 
moisture  determination,  standards  73 
moisture  in  silicate  mineral  components 
52 

oxygen  grouping  22 
pitch  in  briquets  160 
reduced  variance  with  sample  mixer  32 
sampling  procedures  32 

Production 

handling  system  at  coke  plant  259 
methane  from  mines  provides  domestic 
gas  287 

mine-to-market  movement  by  pipeline 
159;  189 

pipeline  transportation  of  slurry  14 
plant  handling  techniques  44 
railroad  traffic  and  services  189 
screening  equipment  design  123 
thawing  frozen  coal  cars  86 
Proportios 
breakage  in  grinding  131 
bulk  density,  control  23 
bulk  density  in  storage  piles  138 
carbonizing,  behavior  of  pure  compounds 
5 

carbonizing,  effect  of  metallic  additions 
159 

carbonizing,  effect  of  petroleum  coke 
158 

carbonizing,  Illinois  in  oven  blends  40 
carbonizing,  low-temperature  218 
carbonizing,  mathematical  model  66 
carbonizing,  Pittsburgh  district  131 
carbonizing,  relation  to  chemistry  and 
structure  158 


expansion  pressure,  and  oven  damage 
218 

extracts  from  hydrogenation,  structure 
6 

grindability,  of  British  coals  106 
heat  evolution  during  coking  6 
general,  of  use  to  gas  industry  45 
impact  strength  106 
infrared  spectra  216 
kinetics,  char-steam  reaction  159 
petrographic,  compilation  248 
physical  and  mechanical  286 
plasticity,  by  Arnu  and  Gieseler  methods 
22 

plasticity  during  heating,  Ruhr  coals  105 
plasticity,  measurement  66 
size,  effects  in  combustion  84 
specific  heats,  and  coal  formation  6 
sulfur  and  effects  in  coke  44 
swelling,  effect  of  oxidation  287 
swelling,  structural  constituents  and 
blends  188 

thermoanalytical  effects  during  heating 
189 

thermoanalytical,  for  coal  selection  105 

Us* 

chemical,  of  peat  67 
gasification  by  nuclear  waste  heat  1 
gasification,  in  fixed  bed  66 
gasication  in  pressure-oxygen  processes 
25 

gasification,  in  slagging,  pressure  process 
105 

gasification,  underground  with  oxygen 
and  steam  130 

general,  for  fuel,  coke  and  gas  66 
smokeless  fuels  5 
steam  generation,  fuel  costs  189 
COAL  CHEMICALS 
crude  light  oil  marketability  164 
determination  of  yields  by  coal  assay 
217 

by  oxidation  of  peat  and  coal  174 
quinoline  in  commercial  niacin  synthesis 
238 

recovery  by  water  scrubbing  67 

COAL  GAS 

apparatus  for  fine  coals  in  fixed  bed  66 
apparatus  for  suspension  slagging  process 
217 

apparatus,  gasifying  char  coating  on  pre¬ 
heated  pebbles  190 
and  coke-oven  plants  supply  Northern 
Gas  Board  grids  193 
economics  of  production  processes  217 
hydrocarbon  content  32 
by  hydrocarbonization  190 
Lurgi  process,  Morwell,  Australia  150 
Lurgi  process,  proposed  English  plant  87 
operations  in  Hong  Kong,  China  259 
plant  efficiency  improved  by  high  pres¬ 
sure  67 

plant  in  Ceylon  45 
plant  in  Kingston,  England  188 
plant  in  Rouen,  France  259 
plants  in  Scotland  188 
COATINGS.  See  also  Corrosion 
asphalt,  application  and  specifications 
148 


asphalt-rubber,  with  glass  fiber  and 
weighting  59 

baking  and  drying  for  finishing  85 
cellulose  acetate  butyrate  150 
chromium  and  nickel,  on  molybdenum 
for  high  temperature  59 
coal  tar  enamels,  properties,  tests  and 
specifications  58;  79 
coal  tar  specifications  for  marine  use 
149 

coal  tar,  underground  use  206 
chromate  treatment  179 
economic  principles  and  costs  survey 
179 

epoxy  for  external  main  repairs  246 
epoxy  for  internal  application  244 
epoxy,  internal  coating  by  rubber  squeez¬ 
er  device  8 

epoxy  properties  and  uses  148 
evaluation  by  field  tests  245 
fouling  by  marine  animals  245 
internal,  cleaning  and  applying  178 
internal,  in-place  38;  148 
internal,  survey,  and  laboratory  evalua¬ 
tion  tests  165;  206 

leakage  conductance  measurement  307 
mastic,  weight  coatings  306 
metallic,  nonelcctrolytic  279 
monel  sheathing  123 
oxide,  protection  on  iron  179 
paint,  application  costs  122 
paint,  for  maintenance  99 
paint  industry  review,  1956  123 

paint,  selection  150 
paints,  exposure  test  methods  245 
phenolic  resin,  for  gasoline  treater  206 
plastic  strippable,  development  148 
polyethylene  tape,  on  122-mile  line  59; 
149;  307 

polyethylene  tape,  3:1  superiority  79 
polyvinylidene  chloride  film,  with  wax 
148 

practice  in  congested  areas  150 
primer,  film  structure  38 
properties  and  application,  22  types  149 
review  and  principles  279 
rubber,  natural  and  synthetic  245 
selection,  for  tank  linings  59 
sprayed  metal  as  paint  base  179 
surface  cleaning  99;  307 
surface  cleaning,  blast  equipment  39 
synthetic,  for  particular  problems  279 
synthetic,  modern  179 
testing,  adherence  149 
testing,  field  experience  148 
testing,  softening  point  148 
thin  film  for  gathering  lines  280 
vinyl,  application  methods  148 
wax-coated  plastic  205 
weight  coating,  in  barge-plant  59 
wrapped  tape,  testing  on  submerged, 
cathodic  pipe  38 
zinc,  application  methods  205 
zinc,  economy  179 
zinc-rich  suspension  245 

COKE 

carbon-hydrogen  analysis,  on  catalysts 
296 

carbon-hydrogen,  Sheffield  method  93 


and  chemical  yields,  coal  testing  217 
desulfurization  44 

furnace  for  air-drying  of  wet  grain  215 
importance  in  smokeless  fuel  program 
105 

oven  plant,  Lecocq,  in  Jugoslavia  131 
oven  plant,  H.  Koppers,  in  Mexico  47 
petroleum,  by  fluidized  process  260 
petroleum,  desulfurizing  with  hydrogen 
23 

petroleum,  production  from  residues  71 
preparation  and  storage  plant  106 
production  from  coal  blends  with  pe¬ 
troleum  coke  158 
refinery  problems  10 
strength,  testing  methods  23 

COMBUSTION.  See  also  Burners 

adjustment  and  testing  184 
calculations  from  nomograms  84 
and  detonation,  hydrogen  and  carbon 
monoxide,  with  oxygen  133 
diagrams,  in  incomplete  reactions  214 
diethyl  ether,  effect  of  inhibitors  96 
fundamental  investigation  156 
gas  mixtures,  detonation  parameters  103 
high-temperature  techniques  104 
hydrogen  cyanide  and  air,  under  various 
conditions  186 

ignition  systems,  bibliography  129 
mixed  gases,  effect  of  composition  on 
Wobbe  number  187 
of  particles,  rates  for  carbon,  boron, 
magnesium  and  iso-octane  156 
pressurized  firing  systems,  draft  charac¬ 
teristics  256 

research,  review  of  recent  work  256 
research.  Sixth  Symposium  280 

COMPRESSIBILITY 

effect  in  flow  equation  193 
factors  for  natural  gases,  psuedo-reduced 
75 

shock  wave  velocity  in  liquids  141 

COMPRESSORS.  Se«  also  Engine 
Wear;  Lubrication 

axial  centrifugal  for  distribution,  British 
289 

centrifugal,  gas-turbine  driven  8 
computation  program,  single  and  double 
stage  205 

engine  driven  angle,  new  unit  26 
engine  scavenging,  water-droplet  injec¬ 
tion  166;  220 

horsepower  and  capacity  calculations  7 
jet,  for  intermediate  pressures  90 
performance,  conversion  of  test  results 
190 

sealing  systems,  for  centrifugal  7 
surge  control  161 

vapor-phase  cooling,  advantages  107 

COMPRESSOR  STATIONS.  See  alto 
Automation 

automatic,  under  remote  control  8;  261 
centrifugal  and  turbine,  new  installations 
161 

construction  program,  procurement  261 
design  for  small  field  compressors  48 
design,  piping  codes  and  standards  191 


emergency  shutdown  equipment  for 
safety  210 

gas  turbine,  costs  and  reliability  191 
maximum  efficiency  of  utilization  48 
modernization  over  pipeline  system 
261;  289 

pulsation,  cooperative  research  166 
pulsation  problem,  analog  solution  205 
remote  control  for  booster  stations  107 

COMPUTERS.  Se*  alto  Mathematical 
Methods 

for  automatic  process  control  38 
basic  elements  of  operation  121 
Btu  to  control  processing  38 
costs  of  data  reduction  121 
for  design,  accounting  and  measurement 
of  pipelines  242 

in  design  of  gas  gathering  system  205 
for  design  of  pipelines  48 
for  equation  constants,  PVT  data  121 
in  fractionator  rating  177;  242 
for  process  industry  studies  38;  177;  277 
refinery  process  control  177;  242;  277 
in  reservoir  engineering  and  exploration 
242 

symbolic  logic  in  computer  components 
121 

uses  in  oil  industry  277;  305 
COMMUNICATIONS  (for  pipolinos). 

See  alto  Telemetering 
cost  of  systems  for  pipelines  226 
new  rules  on  microwave  allocations  226 
present  usage  and  future  expansion  226 
CONCRETE 

aluminous  cements,  hydration  79 
cutting  by  oxygen  and  iron,  aluminum 
powder  torch  305 
moisture  determination  115 
CONDENSATE 
gathering  systems  162 
low-temperature  separation  107 
phase  relations  for  recovery  of  gas  liquids 
308 

CONTACTORS 

coarse-grained  material,  fluidized  for 
transport  239 
fluidization  process  120 
liquid-liquid,  interfacial  transfer  204 
liquid  side  resistance,  penetration  theory 
54 

packed  tower  flow  97 

ripple  tray  designs,  advantages  57;  119 

spray-tower  type  for  oil  recovery  55 

CONVERSION 

planning  covers  public  relations,  appli¬ 
ance  repair  and  cooperation  221 
policy,  procedure  in  New  England  221 
two-step  method  1 8 1 

CONVEYORS 

air-solid  flow  systems  239 
feeding  coal  into  high-pressure  zone  66 
handling  material  in  gas  industry  97 
COOKERS.  S««  alto  Burnort;  Ovont 
air-cooled  top  unit  256 
approval  requirements,  free  and  built-in 
units  82 

community  facilities  for  emergency  feed¬ 
ing  211 


domestic,  gas  research  13S 
heating  commercial  hot-top  ranges  42 
restaurant,  gas  sales  growth  125 
COOLING  TOWERS 
for  air-conditioning  water  system  25 1 
analysis  and  performance  76 
costs  for  water  systems  203 
costs  of  treating  and  cooling  equipment 
77 

guide  to  specifications  37 
plastic  packing  303 

problems  of  maintaining  efficiency  202 
CORE  TESTING 
cutting  apparatus  108 
grain  size  and  composition  267 
for  hydrocarbon  content  198 
recovery  devices  27;  167 
CORROSION.  See  alto  Cathodic 
Protection;  Coatings;  Inhibitors 
of  alloys  in  hot  waters  180 
anaerobic,  and  prevention  methods  79 
by  contacts  with  other  structures  16;  149 
control  cost  vs.  repair  fund  earnings  on 
tankers  38 

control  program,  cost  vs.  benefits  15 
costs,  meaning  and  determination  59 
damage  in  petroleum  industry  246 
detection  and  prevention  in  wells  68 
detection  in  well  casing  28 
distribution  over  anode  depends  on  elec¬ 
trode  area  124 
in  domestic  water  heaters  83 
effects  of  electrolyte  composition  123 
engineers,  training  245 
by  ethylene  glycol  in  iron,  copper  and 
aluminum  246 

hydrogen  sulfide  resistant  alloys  178; 
179 

inhibiting,  in  wells  51;  110;  307 
inhibiting  method  110 
inhibitors  in  steam  condensate  lines  245 
internal,  by  city  gas  246 
measurement  124;  149;  206 
in  oil  storage  tanks  246;  307 
oil  well  casing,  current  potential  surveys 
99;  107;  206 

oil  well  tubing,  analysis  of  pitting  99 
pitting  and  cracking  39 
prevention  by  water  treatment  241 
products  in  nuclear  power  system  246 
protection  by  PVC  wrapping  149 
refinery  reformer  equipment  25;  100; 
197 

research  on  metals  149 

resistant  alloy  developments  149 

sea  water  206 

stainless  steel  alloys  60;  149 

study  procedures  307 

testing  in  salty  atmospheres  99 

types  and  prevention  methods  307 

underground,  field  exposure  testing  123 

water  heaters  83 

wells  68 

COST  ACCOUNTING 

on  equipment,  including  income  tax  238 
electric  power  rate  saving  104 
in  gas  pricing  practices  17 
system  for  chemical  processes  240 


CRACKING 

autothermic,  of  ethane-propane  237 
kaolin  vs.  bentonite  and  synthetic  cata¬ 
lysts  199 

oil  refinery  catalytic  cracking  problems 
112 

yield  chart  7 1 

CYCLONE  SEPARATORS.  See  also 
Dust  Removal 

for  ash  from  coal-fired  gas  turbine  58 
carbon  black  removal  87 
design,  flow  capacity  66 
with  filter  element  174 
head  loss,  calculation  144 
hydraulic,  for  1-micron  particles  174 

D 

DEHYDRATION 

bibliography  on  conditioning  164 
chemical  desiccants  144 
desiccant  bed  alternately  saturated  and 
regenerated  162 

by  desiccants  prior  to  refrigeration  ex¬ 
traction  220;  261 
hydrate  inhibitors,  in  natural  gas  8 
molecular-sieve  desiccants  108 
practices  for  natural  gas  164 
process  and  operation  experience  161 
selective,  with  zeolites  241 
solid  adsorbents  144;  290 
DENSITY 

apparatus  for  measurements  on  liquefied 
gases  242 

method  for  liquid  hydrocarbons  113 
DESULFURIZATION,  PETROLEUM 

by  acid,  of  reformer  feed  stock  51 
high-temperature  hydrogen  sulfide  cor¬ 
rosion  100 

by  hydrogen  donor  diluent  cracking  168 
patent  review  197 

urea  adducts  of  6-carbon  compounds 
238 

DIFFUSION 

basic  differential  equations  124 
coefficient,  methane  in  liquid  methane- 
nbutane  118 

in  gases  at  high  pressures  140 
low-velocity  molecular  beams  117 
in  ternary  system  for  gas  separation 
13;  171 

thermal,  for  liquid  organic  compound 
separation  301 

DISTILLATION.  See  also  Gas  Analysis 

laboratory  methods  230 
low-temperature  columns,  design  200 
multicomponent,  graphical  solutions  203 
DISTRIBUTION  SYSTEMS 
analysis  by  digital  computer  133 
computer  representation  of  elements  305 
fluid  flow,  analysis  by  electrical  analog 
290 

planning  for  Frankfurt  a.M.,  Germany 
222 

DRILLING.  See  also  Drilling,  Air; 
Offshore  Operations 

activity  increase  in  E.  Kansas  262 
apparatus  88 


apparatus  and  method  88 
automatic  feed  control  108 
automatic  weight  control  223 
bit,  hardfacing  26 

bit,  retractable,  for  hard  formation  27 
bit  selection  and  wear  88 
bits  69;  88;  89;  108 
bottom  hole  pressure  control  108 
in  Canada,  active  despite  sales  decline 
220 

cone-type  bits  48 

controlled  direction,  applications  262 
costs  in  California  192 
costs  for  various  well  depths  and  for¬ 
mations  69 

design  factors  for  three-cone  rock  bits 
88 

device  for  drilling  wells  48;  88;  191 
directional,  in  Canada  68 
earth-boring  apparatus  27;  51;  88;  136 
effect  of  technology  on  well  cost  69 
fluid  circulation  27;  108 
history  of  turbodrilling  development  27 
how  rotary  speed  affects  penetration  rate 
290 

how  weight  affects  penetration  rate  290 
how  weight-speed  affect  penetration  88; 
191 

inclination  and  direction,  determining 
166 

manual  on  high-pressure  drilling  and 
blowout  prevention  261 
methods  for  wells  69 
pellet  impact  bit  27;  89 
percussion  bit  driven  by  mud  192 
practice  to  avoid  sticking  of  pipe  191 
recycle  fluid  control  in  pellet  impact 
drilling  27 

rig  equipment  68;  110;  136 
roller  cutter  48 

safety  plan  and  training  against  blow¬ 
outs  1 10 

savings  with  retractable  bits  262 
slowup,  contributing  factors  108 
slump  and  status  of  contractor  261 
stem  supporter  and  stabilizer  1 1 1 
storm  choke  for  oil  wells  111 
techniques,  rotary  and  turbo  192 
tests  to  evaluate  turbodrilling  290 
vibratory,  by  transducer  technique  223 
DRILLING,  AIR 

advantages,  disadvantages  and  local  ge¬ 
ologic  conditions  223 
with  gas  and  aerated  mud,  methods  and 
results  262 
apparatus  108 

direct  savings  and  advantages  108 
techniques  and  merits  223 

DRILLING,  MUD 

alginic  acid  additive,  for  water  binding 
134 

asphalt  additives,  for  hot  formations  48 
base  of  alkali  earth  metals  134 
calcium  surfactant,  for  high  temperatures 
262 

centrifugal  cleaning,  advantages  177 
conductive  oil-base  162 
emulsifiers  162 

external  oil  phase  emulsions  162 


handling  and  circulating  devices  69; 
108;  162 

hydraulic  properties,  for  cuttings  removal 
133 

laminar  flow  due  to  axial  and  rotation 
velocity  gradients  290 
lignosulfonate  thinner,  for  control  in 
gypsum  and  salt  262 
mud  and  sand  separator  166 
prevention  of  cutting  27 
prevention  of  loss  27 
reduced  viscosity  range  at  high  tempera¬ 
tures  262 

resistivity,  in  oil  emulsion  systems  231 
water  retentive,  with  starch  and  saccha¬ 
ride  additives  1 10 
DRYERS,  CLOTHES 
advantages  of  gas-type  2 1 1 
eliminating  lint  from  air  discharge  2S2 
with  odorizing  means  252 
DRYING 

alfalfa  processing  158 
solvent  drying  from  coatings  44 

DUST  (in  pipelines  and  wells).  See 
also  Air  Pollution;  Cyclone 
Separators 

efficiency  of  electrostatic  precipitator  47 
industrial  gas  purifier  175 
incinerator  effluents,  testing  129 
isokinetic  sampling  probe  94 
operating  and  maintenance  costs  303 
prevention  of  entrainment  in  gas  pro¬ 
ducer  217 

E 

EDUCATION 

comparison,  U.  S.  with  U.S.S.R.  en¬ 
gineers  101 

of  engineers,  curricula  and  fundamentals 
181 

for  future  technological  advance,  by  re¬ 
search  249 

increased  text  material  on  chemical  en¬ 
gineering  operations  152 
requirements  in  industrial  publication 
125 

for  technical  writers  62 

ELECTRON  MICROSCOPY.  See  also 
Analytical  Instruments 
carbon  replication  of  particles  138 
ENERGY  RESOURCES.  See  also 
Reserves 

atomic  sources  spurred  by  Suez  crisis 
281 

capacity  to  meet  Suez  crisis,  and  prob¬ 
lems  of  U.S.  supply  168 
Czechoslovakian  natural  gas  as  boiler 
fuel  192 

estimate  of  300  billion  bbl  ultimate  pe¬ 
troleum  reserve  1 68 
fuel  demands  projected  to  1980  181 

importance  of  Venezuelan  oil  to  U.  S. 
210 

India  development  and  utilization  154 
New  Zealand,  fuel  production  and  use 
45 

position  of  gas  industry  in  energy  econ¬ 
omy  to  year  2000  27 


Russian  reserves,  production  and  utiliza¬ 
tion  18 

topics  on  economics  of  world  oil  econ¬ 
omics  152 

U.S.  power  requirements  1955-80  61 
world  requirements,  recoverable  oi!  esti¬ 
mated  at  one  trillion  bbl  31 
ENGINE  WEAR.  Sea  also  Lubrication 
destructive  failure  prevented  by  lube  oil 
analysis  for  metals  191;  231 
indicated  by  lube  oil  metal  content 
166;  190 

reduction  by  chrome  plating  of  rings 
247 

EQUILIBRIA 

behavior  of  light  hydrocarbons,  predic¬ 
tions  by  BWR  equation  201 
behavior  of  nitric  acid-nitrogen  dioxide- 
water  118 

binary  hydrocarbon  systems,  variation 
with  pressure  27 

constants  for  hydrocarbons,  Benedict 
equation  118 

correlations  of  nonideal  vapor-liquid  bi¬ 
nary  data  75 

equation  of  state  from  shock  wave  prop¬ 
agation  140 

extension  by  van  Laar  equations  95 
gas  phase  data  for  nitrogen-n-butane  1 17 
hydrogen-light  hydrocarbon  systems  201 
liquid-vapor  constants  calculated  from 
gas  solubility  235 

phase  relations  of  gas  condensates  308 
ratios  for  calculating  minimum  theoret¬ 
ical  trays  201 

relationships  for  natural  gas  field  pro¬ 
cessing  165 

thermodynamic  relations  in  binary  sys¬ 
tems  140 

vapor-liquid  thermodynamic  data  272 
vaporization  ratios  for  gas-crude  oil  mix¬ 
tures  117 

ETHANE 

economics  of  recovery  by  oil  processing 
262 

magnetization-volume  isotherms  on  nickel 
catalyst  233 

recovery  by  cyclic  adsorption  on  solid 
adsorbent  22 1 

ETHYLENE 

capacity  of  Tuscola  plant  14 
by  commercial  pyrolysis  of  propane  237 
compressibility  data  300 
by  cracking  hydrocarbons  in  regenera¬ 
tive  furnace  173 

by  fractionating  de-ethanizer  overhead 
302 

ionic  reaction  with  methane  in  mass 
spectrometer  54 
isotherms  on  nickel  catalyst  233 
oxide,  vapor  phase  hydration  172 
production  by  cracking  refinery  waste  gas 
302 

purification  by  solvent  removal  of  acety¬ 
lene  275 

reaction  with  methylene  to  form  cyclo¬ 
propane  142 

recovery  from  oil  gas  on  year-round 
basis  237 


recovery  systems,  from  hydrocarbon  mix¬ 
tures  13 

separation  by  pressure  fractionation  55 
separation  from  acetylene  as  azeotrope 
residue  301 

separation  from  acetylene  by  hydrochlo¬ 
rination  76 

separation  from  steam  pyrolysis  products 
120 

EXPLORATION,  OIL  AND  GAS 

in  Austria,  Alp  foothills  promising  196 
developments  in  Four  Corners  35;  229 
features  of  Abilene  anticline  89 
geophysical,  in  Western  Canada  181 
geophysical  methods  90 
gives  first  Washington  oil  229 
in  Indiana,  possibilities  in  Cambrian  and 
Ordovician  228 
instruments,  advances  in  71 
lag  caused  by  low  price  hints  future  gas 
shortage  81 

new  weight-dropping  technique  8 
in  Panhandle,  evaluation  of  228 
prospecting  system  165 
prospects  in  Pacific  Coast  basins  228 
prospects  in  West  Virginia  deep  strata 
290 

revived  by  Williston  discoveries  228 
by  reworking  seismic  records  269 
by  seismogram  section  196 
by  stratigraphic  lithology  in  Panhandle 
89 

success  ratio  is  on  downward  trend  112 
techniques  for  uranium  follow  oil  meth¬ 
ods  138 

F 

FEDERAL  POWER  COMMISSION 

control,  cooperation  to  exclude  producers 
41 

control  encourages  local  use  in  petro¬ 
chemicals  154 

depletion  allowances  in  taxation  209 
development  of  government  control  in 
atomic  energy  8 1 

increased  regulation  problem  needs  in¬ 
dustry  solidarity  17 
industry  objections  to  control  281 
infirmities  in  principles  of  present  doc¬ 
trine  to  be  continued  250 
mutual  interest  of  industry  segments  in 
opposition  to  control  17 
needs  clear  ruling  on  control  17 
new  Harris  bill  shelved  in  August  210 
position  of  Commission  17 
price  regulation  proposed  in  Harris- 
O’Hara  bill  250 

regulation  denies  free  enterprise  250 
removing  controls  to  encourage  explora¬ 
tion  and  petrochemical  growth  249 
reports  direct  sales  to  pipelines  82 

FISCHER-TROPSCH.  See  also  Synthesis 
Gas 

catalyst  reactions  of  carbon  monoxide 
280 

design  must  include  catalyst  changes  167 


effects  of  mean  linear  velocity  on  yield 
275 

mechanism  traced  by  radioactive  meth¬ 
anol  196 

methanol  tracer  for  reaction  mechanism 
196 

in  Sasol,  South  Africa  synthesis  plant 
71 

FLAME  RESEARCH.  alto 

Burnort;  Furnaco;  Individual  gat 
componontt 

blowoff  in  propane-hydrogen  sulfide 
flames  255 

boundary  layer  and  flow  upon  stable 
position  64 

burning  velocities  of  hydrogen  cyanide 
127 

carbon  particle  combustion  in  luminous 
flames  65 

chain-branching  reactions  186 
chain  reactions  and  chemical  kinetic  the¬ 
ory  157 

combustion  velocity  and  pressure  effects 
184 

composition  of  flame  front  vs.  reaction 
rates  127 

criterion  of  stability  257 
diborane  influence  on  blowoff  184 
effect  of  preheated  combustion  air  256 
emissivity  and  radiation,  industrial  fur¬ 
naces  256 

emissivity  in  open  hearth  furnace  opera¬ 
tions  85 

factors  in  stability  of  Bunsen  burner 
184 

flame  character  and  Wobbe  Index  in 
flame  performances  257 
flammability  limits  at  high  temperatures 
and  pressures  128 

formaldehyde  flames,  mechanism  and 
spectra  127 

hydrogen  cyanide-fluorine-oxygen  high- 
temperature  flames  186 
ignition  delays  for  various  fuels  43 
intermittent  detonation  214 
ion  mobilities  in  diffusion  flames  185 
ion  sampling  method  256 
kinetics  and  burning  rate  of  liquids  103 
laminar  and  turbulent  flame  stability  and 
velocity  215 

laminar  flame  speed  in  single-step  re¬ 
actions  258 

limiting  oxygen  concentration  in  diffusion 
flames  185 

methane-air  burning  velocities  at  lower 
limit  157 

nature  of  burner  surface  184 
ozone-oxygen  flame  103 
performance  of  various  gases  44 
premixed  propane-air  flames,  for  rocket 
thrust  64 

pressure  effects  on  velocity  157 
propane-air  flame,  structure  and  trans¬ 
port  185 

radiation  from  hydrocarbon  fuels  127 
radiation  studies  at  Ijmuiden  84;  285 
rotating  stabilizer  127 
spectrometry  in  studies  185 
stability  based  on  boundary  velocity 


gradient  84 

stability  of  V-flame  128 
structure,  diffusion  and  premixed  flames 
127 

temperatures  in  turbulent  flames  187 
ternary  hydrocarbon  mixture,  stability 
limits  128 

transport  properties  in  laminar  combus¬ 
tion  258 

turbulence  and  resistance  coefficients  of 
wire  gauze  187 

turbulent  flame  structure  by  photography 
84 

turbulent  jet  diffusion  flames  187 
velocity  and  quenching  distance  127 
yellow  flame  heating  5 

FLUID  FLOW 

capillary  two-phase  flow  141 
capillary  tube  selection  199 
in  consolidated  formation,  friction  factor 
plot  29 

crude  oil,  two-phase  108 
Darcy's  law  and  field  equations  29 
derivations,  based  on  Bernoulli  theorum 
203 

distribution  in  equipment  203 
distribution  in  packings  238 
electrical  analog,  in  flow  network  290 
equation  for  velocities  in  radial  jets  144 
field  tests,  gas  flow  studies  192 
in  fixed  beds,  pressure  drop  and  cir¬ 
culating  power  239 
in  gas-solid  systems,  particle  transport 
239 

gases  through  solids,  permeation  95 
in  geometrically  packed  tower  144 
interaction,  turbulent  air  stream  and 
parallel  water  surface  277 
K  factors,  for  calculations  96 
liquid-liquid  in  packed  towers  304 
losses  through  fittings  140 
measurement  standards,  pressure  devices 
98 

non-Newtonian,  pressure-drop  correla¬ 
tions  239 

in  packed  absorption  columns,  flooding 
238 

of  plastc  solids,  Hencky-Prandtl  graphs 
141 

in  porous  media,  gas  bubble  formation 
29 

pressure  drop,  from  Reynolds  number  vs. 

friction-factor  plot  112 
problems,  model  techniques  for  solution 
14 

processes,  of  gases  through  porous  media 
124 

transient  two-phase  calculations  267 
Reynolds  number  and  friction  factor  re¬ 
lationship  304 

three-phase,  in  horizontal  lines  69 
three-phase,  relative  permeability  29 
turbulent  diffusion,  graphical  solutions 
274 

turbulent,  in  curved  channels  56 
unsteady-state  flow  in  gas  reservoirs  90 
uphill  and  downhill  two-phase  flow  292 
velocity  distribution  in  turbulent  203 
velocity  head  losses  in  piping  292 


FLUIDIZATION 

behavior  of  bulk  powders  277 
of  catalysts  in  phthalic  anhydride  pro¬ 
duction  56 

computation  of  rate  from  velocity  and 
density  239 

dense-phase  phenomena  234 
flow  behavior  239 

flow  distribution  and  improved  conver¬ 
sion  239 

granular  solids,  effect  of  velocity  and 
pressure  96 

initial  and  terminal  velocity  vs.  particle 
diameter  56 

mixing  in  beds  shown  by  helium  tracer 
119 

FORMALDEHYDE 

pilot  plant,  direct  oxidation  of  natural 
gas  238 

production  in  vapor  phase  oxidation  of 
hydrocarbons  238 

FRACTIONATION,  See  alto  Air; 
Liquefaction 

argon-oxygen  by  molecular  sieves  304 
automatic  rating  by  computer  177 
moving-bed  carbon  adsorber  27 
olefin  production  237 
perforated-plate  tower  design  144 
specifications  36 
thermal  diffusion  301 

FRACTURING 

chemical  additives  to  improve  90 
comparisons  showing  improved  produc¬ 
tion  71 

guide  to  successful  results  69 
high  injection  rate  pumping  10 
increasing  oil  recovery  30;  136;  166 
methods  50;  91;  136 
practice  with  perforating  30 
retardation  of  gypsum  plugging  196 
stimulation  of  wells  50;  136 

FURNACES.  See  also  Burners; 
Industrial  Heating 

coal-burning,  heat  transfer  to  boilers  57 
with  combustion  air  preheat  256 
conversions  from  producer  to  city  gas 
85 

cyclone,  multifuel  4 
design,  buoyancy  effects  4;  5 
gas-fired,  package-boiler  units  184 
heating  element,  Kanthal  alloy  122 
mechanized  hearth,  for  sintering  216 
metallurgical  processing  286 
oil-fired  warm  air,  performance  155 
open-hearth,  liquid  fuels  85 
open-hearth,  research  85 
propane-oxygen,  for  kiln  firing  85 
radiant  tube,  firing  78 
radiation,  from  carbon  arc  126 
sintering  216 
solar,  mirrors  141 

solar  reflector  for  high-temperature  re¬ 
search  21 

warm-air,  oil-burning,  trade  standards 
183 


G 


GAS  ANALYSIS 

hydrocarbon  content,  fuel  gases  32 
low  pressure,  by  omegatron  271 
mixtures,  preparation  94 
monatomic,  free  energy  functions  236 
physical  methods  171 
sampling  particulate  matter  1 1 
by  thermal  conductivity  272 
GAS  HOLDERS 

design  specifications,  water-seal  and  pis¬ 
ton  types  89 

holder-tank,  design  in  concrete  89 
shutdown  for  repairs  89 

GAS  INDUSTRY  EXPANSION 

additional  supply  for  house  heating  serv¬ 
ice  222 

construction  expenditures  to  pass  two 
billion  in  1957  182 

European  usage  of  natural  gas,  suggested 
developments  249 
forecast  of  gas  growth  281 
inventory  as  fifth  largest  U.  S.  industry 
250 

oil  industry  impedance  tactics  in  North¬ 
west  3 

Pacific  Northwest  strengthened  by  nat¬ 
ural  gas  282 

Pacific  Northwest’s  first  year  of  natural 
gas  282 

report  on  manufactured  gas  equipment 
for  1957  164 

St.  Louis  growth  affords  opportunity  for 
gas  263 

supply  a  greater  problem  than  marketing 
in  1975  89 

GAS  INDUSTRY  MANAGEMENT 

British  gas  industry  advances  in  1956-57 
259 

cooperation  needed  for  industry  future 
135 

development  of  Montreal  market  153 
efficiency  in  management  methods  210 
insurance  on  public  safety  for  construc¬ 
tion  activities  62 

marketing  and  promotion  for  natural 
gas  210 

principles  for  gas  industry  growth  125 
promotional  battle  of  oil,  gas  and  elec¬ 
tricity  210 

public  ownership  of  gas  utilities  is  grow¬ 
ing  251 

review  of  Laclede  Gas  Co.  activities 
263 

statistics  of  oil  and  gas  industry  281 
GAS  TURBINES.  See  alto  Comprettort 
applications  to  experimental  cargo  ships 
104 

coal-fired  closed-cycle  286 
drive  by  diesel  engine  exhaust  294 
drive  for  centrifugal  compressors  8 
free  piston,  for  turbine  power  215 
free  piston  gasifier  215 
for  power  in  chemical  industry  157; 
277 

power  and  process  boiler  applications 
157 


GASIFICATION.  Soo  alto  Coal;  Coal 
Gat;  Oil  Gat;  Water  Gat 

by  carbon  dioxide-reduction  reaction 
287 

kinetics  of  steam  carbon  reaction  86; 
118 

GENERATORS 

coded  burner  for  oil  gas  production  288 
for  inert  gas,  by  catalytic  ammonia 
cracking  260 

GEOLOGY.  See  alto  Exploration 

Algerian  basins  294 
basic  case  history  data  for  geophysical 
surveys  100 

characteristics  of  Pembina  field  269 
discovery  of  nonstructural  traps  9 
exploration  research  needed  in  sedimen¬ 
tation  history  229 
Gulf  Coastal  province  263 
origin  of  porosity  and  permeability  194 
petroleum  geochemistry  uses  age-dating 
of  formations  294 

relationship  to  oil  field  brines  and  reser¬ 
voir  behavior  226 

research  on  oil  source  materials,  oil  for¬ 
mation  and  time  factor  294 
review  of  fundamentals  108 
structure  of  South  Central  Texas  69 

GILSONITE 

design  of  pipeline  266 

pipeline  for  moving  gilsonite  slurry  267 

GLASS 

gas  use  in  manufacture  186 
melting  furnaces  heat  balances  85 

GRINDING 

ball  mills,  types  and  applications  174 
coal  breakage  in  grinding  131 
energy-new  surface  relationship  in  crush¬ 
ing  175 

theory  and  development  of  mills  175 

H 

HALOGENS 

activated,  in  organic  reactions  235 
analysis  of  Freon  fluorinated  hydrocar¬ 
bons  94 

fluorine  in  western  coals  94 
organic  combinations  in  petroleum,  by 
combustion  method  94 
tracers  in  study  of  air  streams  297 

HEAT  CAPACITY 

estimation  from  bond  vibration  frequen¬ 
cies  234 

generalized  by  hydrocarbons  273 
ideal  group  contributions  related  to  tem¬ 
perature  75 

isobaric,  effect  of  pressure  117 
of  methane,  ethane,  methanol  and 
ethanol  300 

HEAT  EXCHANGERS.  See  alto  Hoat 
Transfer 

costs,  with  various  metals  175 
direct-fired  tubular,  selection  and  clean¬ 
ing  14 

economizers,  for  boiler  feed  water  98 


low-finned  tube-type,  in  petrochemical 
processing  97;  145 
low-temperature  applications  204 
specification  37 
standards  for  testing  202 
HEAT  OF  COMBUSTION 
of  carbonyls  by  direct  calorimetry  34 
in  high-temperature  research  16 
HEAT  PUMP.  Soo  alto  Hooting,  Spaco 
comparison  shows  favorable  competition 
possible  by  gas  135 
costs  of  various  systems  182 
gas-powered,  earth-to-air  183 
with  hot  gas  defrosting  212 
house-owner’s  experience  212 
solar  and  heat-pump  circuit  for  office 
building  3 

water  heating,  by  recovery  from  refrig¬ 
eration  212 

HEAT  TRANSFER.  Soo  alto  Hoat 
Exchangor 

of  air  coil,  wet-surface  temperature  175 
analog  solution  errors  in  conduction 
problems  145 

characteristics  in  wire  and  tube  conden¬ 
sers  120 

computations  for  water  gas  condensing 
system  36 

by  convection  from  vertical  isothermal 
plate  63 

to  dispersed  particles  by  radiation  37 
effect  of  film  condensation  144 
effect  of  gas  thermal  conductivity,  in 
fluidization  204 

factors  in  coal-burning  boiler  furnaces 
57 

forced  convection  constants  44 
free  convection,  of  vertical  plate  240 
free  convection,  of  water  in  vertical  tube 
276 

improvements  needed  for  nuclear  power 
cycles  120 

in  liquid  metal,  temperature  and  velocity 
distribution  97 

mathematical  treatment  of  systems  303 
nomograms  for  vertical  surface  heat  loss 
5 

quenching  hardness  and  boundary  con¬ 
ductance  145 

radial,  computation  for  packed  beds 
175 

refinery  heaters,  enthalpy  chart  240 
refrigerants,  effect  of  vapor  183 
between  soils  and  walls,  using  base  slab 
144 

temperature  change  in  simple  shapes 
304 

to  thermocouple  wires  in  gas  stream  1 56 
in  tubular  coolers  and  heaters  304 

HEAT  TREATING 

automatic  control  of  atmospheres  216 
basic  furnace  atmospheres  and  composi¬ 
tion  effects  84;  128;  285 
carbon  control,  modified  atmosphere 
128 

carburizing  atmospheres  5 


continuous  strip  annealing  of  steel  285 
effect  of  methane  in  furnace  65 
factors  in  equipment  selection  5 
flame  hardening  216 
gas  in  West  Coast  industries  215 
gas  use  in  processing  84 
metal  strip  through  successive  atmos¬ 
pheres  65 

safety  against  explosions  44 
sheet  enamelling  285 
with  steam  atmosphere  128 

HEATERS.  See  alto  Heat  Pump;  Solar 
Energy 

Space 

appliance  performance  as  measured  by 
degree  of  comfort  19 
appliance  sales  for  1956  102 

baseboard  systems,  specifications  252 
buildings,  cost  accounting  practices  155 
central  flue  heating  in  Britain  64 
combustion  chambers  43 
comfort  performance  in  selling  182 
comparative  fuel  efficiencies  214 
comparison  of  all-gas  and  solid-fuel  sys¬ 
tems  283 

demand  for  warm  air  type  4 
effect  of  flame  blockage  on  heat  release 
257 

expected  increase  in  gas  use  126;  155 
forced  air  high  capacity  unit  213 
gas-fired  boilers  for  shopping  center 
283 

gas-fueled  heating-cooling  for  commer¬ 
cial  area  261 
gas-oil  competition  250 
gas  use  in  Seattle  212 
house  insulation  permits  reduction  in 
heating  equipment  251 
inspection  of  installations  63 
irregular  labor  costs  handicap  coal  103 
oil-burner  standards  253 
performance  in  various  dwellings  102 
problems  of  domestic  heating  in  Britain 
100 

radiant  installation  for  cathedral  253 
radiant,  self-ventilating  unit  253 
schools,  comparison  of  coal,  gas  and  oil 
103 

selective  duct,  warm-air  system  284 
service  problems  135 
service  system  213 

solar,  operating  results  and  performance 
183 

testing  facilities  and  operations  of  British 
Fuel  Research  Station  155 
thermal  ratings  of  buildings  3 
warm-air,  improved  design  212 
water-heated  floor  panels  20 
zone  temperature  controls  and  servicing 
283 

Water 

corrosion  135 

corrosion  in  heater  systems  83 
electrical  unit  64 
high  input  rate  designs  64 
high  speed  table  top  units  135 


high-temperature  system,  equipment 
102 

open-tank,  thermal  circulating  system 
254 

prompt  delivery  hot  section,  self-circulat¬ 
ing  to  storage  284 
sales  campaigns  103 
storage,  with  modern  appearance  211 
storage  tank  cathodic  protection  38 
summary,  appliance  sales  1956  102 

temperature  controls  254 
two-temperature  system  254;  284 
variables  in  corrosion  83 
HELIUM 

compressibility,  mixtures  with  carbon 
dioxide  233 

as  heat-transport  medium  104 
and  other  industrial  gas  markets  219 

HEXANE 

calculated  thermodynamic  properties 
54 

HIGH  PRESSURE 

in  ammonia  plant  equipment  77 

equipment  for  10,000  psi  121 

gage,  for  gas  studies,  100,000  psi  243 

gas  storage  194 

laboratory  manipulation  176 

materials,  techniques  and  properties  16 

reactor  construction  37 

relief  devices,  vapor  and  liquids  77 

viscometer,  electrode  device  147 

HIGH  VACUUM 

ionization  gage  for  ultra-high  measure¬ 
ment  234 

HYDROCARBONS.  See  also  individual 
hydrocarbon  compounds 

alkynes,  coordination  with  silver  119 
critical  temperatures  274 
cyclic-saturated  polymers  198 
normal  alkyls  12 

petroleum,  116°-126°C  fraction  137 
preparation  of  pure,  by  API  141 
PVT  relations  274 
properties,  API  research  294 
refrigeration  plant  for  recovery  193 
structure,  by  butoxyl  radical  decomposi¬ 
tion  142 

volumetric  behavior  in  gas  and  liquid 
phase  233 

HYDROGEN 

absorption,  embrittlement  and  fracture 
of  steel  247 

and  acetylene  by  partial  oxidation  13 
adsorption  and  diffusion  on  nickel  299 
bonding  in  high  polymers  274 
chemisorption  on  nickel  300 
and  coke  from  oil-gas  feed  to  fluidized 
coke  bed  260 

control  in  basic  open  hearth  steels  285 
entropy  change  in  bond  formation  200 
equilibrium  ratios  in  hydrocarbon  mix¬ 
tures,  predicted  convergence  pressures 
273 

from  gas  by  steam  reforming  in  lime 
bed  131 

liquefaction,  by  dual  pressure  240 


low-temperature  recovery  from  refinery 
gas  159 

mechanisms  of  transfer  and  steric  factors 
142 

portable  plant,  using  steam  reforming  of 
oils  106 

safety  rules  in  handling  235 
selection  of  manufacturing  process  219 
in  titanium  and  alloys  230 
HYDROGEN  CYANIDE 
from  ammonia  and  hydrocarbons,  effect 
of  silica  in  catalyst  35 
combustion  of  mixtures  with  hydrogen 
sulfide,  carbon  dioxide  and  air  186 
determination,  with  hydrogen  sulfide,  in 
air  streams  296 

manufacture,  filtering  synthesis  gases 
237 

HYDROGEN  PEROXIDE 

optimum  yields  in  partial  combustion 
processes  275 
production  and  uses  201 
HYDROGEN  SULFIDE 
blowoff  of  flames,  mixtures  with  pro¬ 
pane  255 

determination  in  gas  streams  by  poten- 
tiometric  titration  296 
dipole  moments  234 
ethanolamine-water  systems,  equilibrium 
data  234 

hot  corrosion  of  alloy  steels  and  alumin¬ 
ized  steels  99 

among  sulfur  compounds  in  flue  gases, 
domestic  coal  stove  284 

Removal  from  Gas 

adsorption  and  subsequent  oxidation  for 
sulfur  recovery  90 

box  performance  related  to  kinetics  288 
Collin  AS  process  at  Corby,  England 
23 

commercial  tower-box  plants  160 
cyclic  adsorption  process  221 
economics  of  oxide-mass  enrichment  and 
activity  levels  24 

with  ethanolamines,  equilibrium  data 
162 

iron  oxide,  efficiency  of  plant  106 
iron  oxide  materials,  reactivity  of  bog 
ores  24 

iron  oxide  processes  48 
operating  problems  under  various  proc¬ 
esses  223 

Perox  (hydroquinone  catalyst)  process 
260 

shaped  oxide  materials,  flow  operations 
106 

with  simultaneous  dehydration  by  glycols 
106 

soda-lime,  with  air  regeneration  107 
static  beds  of  iron  oxide  218 
sulfur  recovery  by  Claus  process,  plant 
design  268 

zeolite  molecular  sieve  adsorbent  241 
zinc-caustic  solutions  106 

HYDROGENATION 

of  acetylene  in  presence  of  ethylene  237 


applications  in  modern  refining  processes 
269 

of  asphalt  over  cobalt  molybdate  167 
of  benzene,  effect  of  catalyst  granule  size 
139 

of  benzene,  kinetics  with  nickel  catalysts 
119 

chemisorption  mechanisms  233 
over  cobalt-molybdenum  clay  for  desul¬ 
furization  167 
cracker  stocks  167 

with  hydrogen  and  deuterium,  platinum 
metal  catalysts  112 
kinetics  in  trickling  bed  reactions  277 
mechanisms  in  heterogeneous  catalysis 
299 

of  olehnic  distillates,  selective  catalysts 
76 

petroleum  oils  to  gases,  fluidized  coke 
pilot  plant  46 

pilot  plant  for  general  charge-stocks 
137 

with  Raney  nickel  catalyst,  kinetics  199 
recent  work  on  hydrocracking  and  hydro¬ 
desulfurization  280 
research  by  Dr.  H.  Pichler  10 
of  residual  oils,  with  nickel  and  cobalt 
168 

of  thermally-cracked  naphtha  196 
unit  process  review  240 

l-J 

INCINERATORS 

burner  fuel  supply  controlled  by  weight 
of  charge  253 

buying  appeals  of  gas-flred  units  212 
factors  in  design  of  municipal  installa¬ 
tions  144 

investigations  of  specific  operating  re¬ 
quirements  as  basis  for  improved  de¬ 
sign  135 

promotion  and  potential  market  43 
research  at  Battelle  and  A.G.A.  Labs,  on 
prototype  units  135 
status  of  development  43 
INDUSTRIAL  HEATING 
air-heater  for  engine  tests  157 
horizontal  radiant  panels  258 
recirculation  with  jet  burner  85 
uses  of  air  heated  by  gas  157 
INERT  GAS 

apparatus  for  krypton  and  xenon  recov¬ 
ery  171 

industrial  applications  260 
krypton  and  xenon,  recovery  171 
nitrogen-hydrogen  atmosphere  genera¬ 
tors  260 

INFRARED  SPECTROSCOPY.  See  also 
Analytical  Instruments 

applications  in  detection  of  hydrocar¬ 
bons  170 

bench  unit  for  2.5-15.0  microns  138 
of  flat  flames,  double  beam  method  185 
general  analytical  applications  73 
measurements  to  200,000  atm  305 
two  types  available  for  gas  stream  con¬ 
trol  115 


INHIBITORS.  See  also  Corrosion 

ammonia  injection  into  flue  gases  reduces 
boiler  corrosion  185 
in  cooling  system  maintenance  179; 

180 

coupon  testing  procedures  to  evaluate 
performance  16 

evaluation  for  use  in  engine-cooling  sys¬ 
tems  308 

heavy-metal  soap  types  for  amine  gas 
purification  systems  124 
inorganic,  for  cooling  tower  protection 
150 

mercaptan  type  for  iron  protection  308 
in  oil-well  protection  124 
pellet  placement  in  products  pipeline 
207 

for  petroleum-ash  corrosion  at  high  tem¬ 
peratures  307 

reduce  corrosion  in  crude  fractionating 
system  207 

in  sea-water  for  injection-well  protection 
59 

selection  for  air-conditioning  water  279 
uses  in  water  treatment  processes  207 
INSTITUTE  OF  GAS  TECHNOLOGY 
research  and  education  program  101 
research  facilities  164 
INSTRUMENTS 

automatic  stream  analyzers  271 
cloud  chamber,  design  and  operation 
116 

continuous  stream  analyzers  for  process 
operation  272 

corrugated  diaphragms,  design  77 
diaphragm  applications  in  pressure  meas¬ 
uring  instruments  77 
diaphragm  properties  and  performance 
98 

electronic,  in  automatic  control  for  gas 
industry  122 

in  fluidized  carbonizing  pilot  plant  77 
maintenance  program  122 
monitoring  and  inspection  by  closed  cir¬ 
cuit  television  146 
pitot  tubes,  use  in  flow  designs  15 
INSULATION 

electrical,  materials,  properties  and  forms 
available  150 

estimating,  chart  for  mineral  block  wool 
59 

low-temperature,  types  and  performance 

207 

of  process  piping,  design  and  advantages 

208 

thermal,  polystyrene  foam  150 

INTERCHANGEABILITY.  See 
Conversion 

ION  EXCHANGE.  See  also  Analytical 
Instruments 

equipment  for  water-softening  76 
mass  transfer  rates  and  diffusion  76 
in  storage  of  diazonium  indicators  115 

K 

KINETICS 

addition  of  n-propyl  to  aromatics  and 


olefins  143 

molecular  scattering  at  gas-solid  inter¬ 
face  235 

nonequilibrium  phenomena,  equation  for 
relaxation  of  system  117 
rates  of  gas  sorption,  with  Elovich  equa¬ 
tion  116 

reactions  in  differential  thermal  analysis 
273 

steam-carbon  reaction  86;  118 

L 

LEAKAGE 

detection  by  sonic  method  224 
prevention  by  Gutentite  sealing  of  mains 
and  joints  193 

repair  sleeve  for  main  break  8 
sealants  of  vinyl  resins,  field  experience 
164 

LEGAL 

oil  problems  need  engineer-lawyer  co¬ 
operation  109 

LIQUEFACTION 

air,  for  pure  oxygen  174  , 

air  separation,  contaminants  and  safety 
171 

air  separation,  with  expansion  turbines 
for  power  95 

applications  in  storage  and  transporta¬ 
tion  of  natural  gas  264 
at  casinghead  pressure,  by  two-stage  ex¬ 
pansion  291 

cooling  feed  gas  in  stages,  for  power  sav¬ 
ings  220 

cost  of  schemes  for  export  shipment  of 
gas  223 

impurities  removed  by  reversing  heat  ex¬ 
change  223 

industrial  gases  for  chemical  industries 
120 

initial  purification  to  avoid  plant  freeze- 
ups  200 

methane  for  shipment  to  Europe  183 
plant  operating  in  Moscow  18 
products  storage,  insulating  liners  for 
tanks  264 

storage  in  multiple  units  within  insulated 
shell  291 

storage  tank  for  hydrocarbons,  with  con¬ 
stant-temperature  liquid  jacket  264 
tanker  under  construction  for  natural  gas 
shipment  264 

Venezuelan  gas  for  tanker  shipment  264 

LOGGING 

analysis  for  rock  porosity  109 
apparatus  28;  69;  90;  134 
correcting  apparent  resistivity  109 
dual-spacing  neutron  system,  for  gas 
sands  193 

electrical  system  90;  134 

gamma  rays  for  formation  density  267 

induction  system  134 

interval  velocity  seismic  methods  48 

method  and  apparatus  28;  90;  134 

method  and  apparatus,  radioactive  69 

by  mud  resistivity  223 

neutron,  analysis  for  porosity  193 


neutrons  finding  gas  zone  292 
by  radioactivity,  in  gas  drilled  wells  8 
resistivity  interpretation  in  shaly  sands 
134 

underwater  seismic  method  48 
velocity,  mud  corrections  28 
LP-GAS.  also  Butano;  Propane; 

Underground  Storage 
automotive  use,  savings  265 
blended  with  crudes  291 
bulk  sales  plants,  improvements  177 
in  Canada  to  favor  local  consumption 
61 

carburetion  equipment,  compared  to 
gasoline  28 

consumption,  for  farm  purposes  40;  224 
consumption,  in  German  petroleum 
markets  1 34 

cost  comparison  with  electricity  in  farm 
home  264 

cracking,  for  city  gas  219 
drying  kiln  fuel  134 
engine  fuels  28 

ethane  recovered  as  product  224 
forced  hot-air  crop  drying  224 
loading  balancing  program  134 
metering  and  transfer  installations  224 
mobile,  all-gas  kitchens  211 
overproduction,  to  force  proration  291 
partial  oxidation,  for  polymer  products 
164 

recovery  by  adsorption  processes  193 
recovery  by  combined  refrigeration-oil 
absorption  263 
recovery  from  lean  gas  224 
recovery  by  methyl  alcohol  refrigerant 
162 

recovery  systems  162;  229 
reforming  process,  nickel  catalyst  160 
refrigerated  tank  storage  for  standby 
plant  109 

sales,  management  manual  264 
sales  statistics,  final  1956  250 
sales  statistics,  preliminary  1956  28 
standby  plant,  3  million  CF/hour  225 
standby  utility  plant  safety  194 
transportation  by  river  barge  291 
unified  promotion  with  utility  gas  indus¬ 
try  102 

LUBRICATION.  also  Engine  Wear 

action  of  additives,  testing  55 
chemistry,  microanalytical  methods  73 
mechanisms  and  frictional  resistance  54 
oil  loss,  engine  tests  72 
properties  of  oils,  influence  120 
starvation,  bearing  performance  161 
testing  program  for  gas  engines  92 
theories  of  continuous  vs.  interrupted 
layer  72 

M 

MAINS 

cooperative  community  utility  district 
166 

designs  for  stream  and  river  crossings 
133;  195 

electric  tools  for  construction  133 


photography  for  records  of  locations, 
damages  and  construction  progress 
133 

renovation  of  cast  iron  mains  by  Guten- 
tite  133;  225 

repair  coordinated  with  pavement  re¬ 
placement  224 

stopper  for  flow  control  in  extension  of 
lines  221 

transportation  operations  in  maintenance 
and  supply  133 

traveling  machinery  for  main  laying 
222 

MAINTENANCE 

of  absorbers  and  heat  exchangers  by  de¬ 
tergent  cleaning  204 
cleaning  of  meters  by  grit  blast  305 
equipment,  manufacturers  list  244 
equipment,  service  manuals  list  243 
factors  determining  replacement  of 
equipment  122;  242 
supervision  by  zone  foreman  98 
ultrasonic  vibration  in  solvent  cleaning 
of  metal  parts  15 
MASS  SPECTROMETER.  See  also 
Analytical  Instruments 
applications  in  refinery  and  chemical 
plant  control  271 

carbon  monoxide  formation  from  car- 
bided  filament  231 

ionic  reactions  of  methane  and  ethylene 
54 

in  monitoring  oxidation  of  acetaldehyde 
96 

omegatron-type  for  gas  analysis  271 
reactions  of  ions  of  methane,  ethylene  or 
acetylene  with  neutral  species  200 
surface  ionization-type  271 
for  volatile  organic  solvents  in  waste 
water  94 
MASS  TRANSFER 

between  co-current  streams,  boundary 
layer  solutions  175 

derivations  and  analogies  of  basic  equa¬ 
tions  303 

effect  of  sonic  energy,  in  solid-gas  con¬ 
tact  204 

gas  phase,  in  fixed  beds  145 
in  gas  plant  design,  from  transport  prop¬ 
erty  data  36 

liquid  phase,  in  ion  exchange  76 
in  moving  bed  adsorbent,  for  gas  separa¬ 
tion  27 

solution  for  basic  equations  240 

MATHEMATICAL  METHODS.  See  alto 
Computers 

analog  resistor  network  for  Laplace  and 
Poisson  solutions  143;  177 
basic  differential  equations  for  diffusion 
124 

in  chemical  engineering  308 
computer  method  for  K  values  201 
in  gas  research  problems  101 
linear  programming  for  management 
problems  154 

Poisson  solution  by  relaxation  at  curved 
boundaries  177 


relaxation  methods  for  simultaneous 
linear  equations  180 
for  reliability  of  measured  data  96 
statistical,  in  research  208 

MERCAPTANS 

removal  from  liquid  hydrocarbons  107 
thermodynamics  of  butanethiol  and  2- 
thiapentane  143  , 

METALLURGY 

applied,  for  general  engineering  248 
creep  properties  of  alloys,  tests  178 
of  nuclear  fuels  and  construction  mate¬ 
rials  2 

reactive  metals  conference  247 
of  zirconium,  fabrication  and  uses  40 
METALS.  See  alto  Catalysts; 

Corrosion;  Nickel 
adsorption  kinetics  116 
adsorption  of  paraffins  and  catalyst  prop¬ 
erties  74 

aluminum,  in  oil  production  and  refin¬ 
ing  26 

carbonyls,  chromium,  molybdenum  and 
tungsten  properties  34 
carburized  iron  powder  180 
corrosion  of  iron,  copper  and  aluminum 
in  glycol  coolant  systems  246 
corrosion-resistant  molybdenum  alloys 
278 

determination  of  iron  170 
determination  of  nickel  and  cobalt  53 
for  high-temperature  applications  247 
hydrocarbonyl  preparation,  cobalt  35 
hydrogen  content,  effect  on  vanadium 
properties  40 

hydrogen  embrittlement  of  steel  247 
Incoloy  T  shows  improved  properties 
178 

iron-chromium-nickel  castings  for  heat 
resistance  205 

low-temperature  applications  and  prop¬ 
erties  200 

magnesium  and  alloys  247 
for  missile  applications  to  5200° F  207 
nickel  alloys  for  high-temperature  de¬ 
sign  178 

nondestructive  testing,  review  278 
for  oil-free  bearings  178 
pitting  and  cracking  patterns  in  corrosion 
39 

reduction  of  hematite  to  magnetite,  com¬ 
mercial  fluidized  process  65 
surface  cleaning  by  abrasive  blast,  equip¬ 
ment  39 

titanium  alloys  278 
titanium  alloy  properties  178 
titanium-hydrogen  equilibria  230 

METERING.  S«e  also  Automation; 
Telemetering 

analysis  of  factors  in  unaccounted-for 
gas  133 

department  development  265 
detection  and  checking  of  defectives 
163^ 

equations  for  fluids  242 

factor  control  charts  163 

field  testing  and  maintenance  291 


joint-washers,  materials  133 
orifice  fittings  265 
orifice  research  263 
proving,  bell-type  techniques  291 
proving  equipment,  care  133 
purchasing  standards  108 
repair  costs,  control  133 
shop  operations,  quality  control  133 
various  types,  in  combined  installations 
133 

METHANE 

diffusion  coefficient,  in  n-butane  binary 
system  1 1 8 

effect  in  heat-treating  atmosphere  65 
equation  of  state,  with  n-pentane  system 
117 

infrared  emission  spectrum  300 
ionic  reactions  in  mass  spectrometer  54 
ions  in  protonated  systems  235 
oxidation,  factors  of  rate  control  130 
solid  phases,  at  various  pressures  236 
volumetric  behavior,  with  n-heptane  118 
MOISTURE 

control  by  electrical  conductivity  77 
measuring  devices,  for  relative,  absolute 
or  specific  humidity  270 

MOTOR  FUEL 

from  coal  tar  creosote  by  hydrogenation 
167 

demand  for  natural  gas  liquids  153 
gum  formation,  research  on  autoxidation 
119 

high  octane,  by  isomerizing  pentane- 
hexane  197 

by  hydrocracking  of  shale  oils  167 
natural  gas,  for  irrigation  pumping  263 
production,  refinery  flexibility  in  distil¬ 
late  yields  137 

super-octane,  refinery  and  marketing 
problems  92 

synthetic  plant  (Amoco)  shutdown  303 

N 

NAPHTHALENE 

determination  by  corrected  picrate  meth¬ 
od  297 

determination  by  turbedimetry  of  picrate 
297 

determination  in  coke-oven  gas  115; 
297 

purity,  phase  properties  with  thianaph- 
thene  170 

removal  by  oil  scrubbing  of  gas  387 
removal  by  2-stage  oil  scrubbing  of  gas 
287 

removal  from  coke-plant  water  streams 
76 

removal  from  water  by  contacting  with 
tar  47 

NATURAL  GAS.  See  also  Industry 
Management;  Pipelines;  Reserves 

capacity  costs,  variation  with  types  of 
service  228 

demand  for  chemicals  or  fuels  249 
prices  paid  by  pipelines  181 
second  Pakistan  development  225 

NICKEL.  See  also  Catalysts 


application  of  alloys  60 
determination,  spectrophotometric  53 
high-temperature  alloys  178;  278 

NITROGEN 

adsorption  on  graphitized  carbon  272 
determination  by  micromethods  297 
determination  of  organic,  in  industrial 
wastes  171 

fractionation  from  natural  gas  291 
purification  by  removal  of  oxygen  172 
reactions  of  atoms  with  oxygen  298 

NITROGEN  OXIDES 

catalytic  decomposition  in  auto  exhausts 
180 

determination  in  air  73 
formation  in  atomic  reactions  of  oxygen 
298 

inhibitor  of  oxidation  96 
production  and  nitric  acid  recovery,  Wis¬ 
consin  process  57 

NUCLEAR  ENERGY.  See  also  Energy 
Resources;  Radioactivity  Applications 

activation  of  gas-phase  reactions  235 
in  gas  generation  for  high-Btu  gas  1 
government  contracting  systems  101 
government  control  8 1 
insurance  against  risks  1 
measurement  of  energy  in  alpha  particles 
116 

metallurgical  problems  2 
principles  and  introduction  20 
production  of  fuel  176 
waste  disposal  economics  101 

Nuclear  Reactors 

advantages  of  homogeneous  type  129 
Argonne  EBWR  in  operation  129;  209 
costs  of  Indian  Point  plant  130 
design  of  fast  breeder  176 
development  for  power  production  250 
fast  breeder-type  development  program 
154 

fuels,  and  cladding  materials  151 
generating  costs  compared  with  conven¬ 
tional  plants  209 
helium  heat-transfer  medium  104 
high-radiation,  high-pressure,  at  Westing- 
house  2 

high-temperature,  for  coal  gasifying  proc¬ 
ess  heat  87 

oxide  fuel  elements  104 
processing  of  fuel  and  blanket  for  urani¬ 
um  recovery  2;  56;  121 
radioactive  carryover  in  steam  176 
recycle  of  fuels  37;  121 
research  facilities  42 
for  superheated  steam  175 

o 

ODORIZATION 

accurate  direct  liquid  injection  193 
detection  of  odorant  concentration  198 
oxidation  and  corrosion  inhibitor  308 
proof  required  to  protect  utility  in  fire 
accidents  1 65 

pump-type  odorizer  experience  164; 

225 


of  shale  gas  with  ethyl  mercaptan  225 
techniques  in  New  York  City  265 
OFFSHORE  OPERATIONS 
apparatus  for  submerged  drilling  88; 
108 

billion  dollar  trend,  with  one-third  pay¬ 
off  225 

gas  production  30  miles  offshore  29 
Lake  Erie  drilling  develops  gas  153; 
262 

largest  barge  rig  launched  292 
line  links  three  platforms  to  shore  265 
measurement  problems  225 
mobile  rig  design  163 
pipe  handling  in  gathering  system  265 
pipe-laying  barge  265 
platform  for  600  ft  depths  225 
prefabricated  aluminum  drilling  struc¬ 
ture  265 

soil  mechanics  in  marine  line  construc¬ 
tion  226 

26-inch  line  to  platform  265 

OIL  GAS 

cracking  process  development  for  city 
gas  47 

cyclic  catalytic  method  for  hydrocarbon 
gasification  288 

cyclic  regenerative  pilot  plant,  with 
hydrogen  carrier  gas  164 
developments  in  production  164 
double-regenerator  cyclic  hydrogasifica¬ 
tion  2 1 8 

experimental  plant,  Segas  process  288 
Honolulu  operation  160 
by  hydrogenation  in  fluidized  coke  bed 
46 

investment  and  operating  costs  164 
Onia-Gegi  plant  at  Carlisle,  England 
132 

operating  experience  in  British  integrated 
system  1 60 

by  partial  combustion  of  tangential  jet 
streams  288 

Segas  process  in  Hamein,  Germany  132 
Segas  process  in  York,  England  132 
Shell  gasification  process  287 
trends  in  gas  production  from  oil  259 
OIL  SHALE.  alto  Shalo  Oil 
centrifugal  process  for  Athabasca  oil 
sands  72;  113 

gasification  in  fluidized  bed  132 
phase  extraction  of  bituminous  sands, 
by  coal  sludge  294 
pyrolysis,  review  of  processes  218 
retort  for  shale  processing  295 
thermal  hydrogen-donor  treatment  169 
OLEFINS 

decomposition,  thermal,  of  cyclobutane 
143 

determination  by  spectrophotometric 
bromine  endpoint  1 39 
hexenes,  properties  of  isomers  33 
method  for  dicyclopentadiene  198 
polymerization  initiated  by  free  radicals 
202 

reactions  with  nitric  oxide  202 
unsaturation  by  bromine  addition  33 


ORE  REDUCTION 

of  carbide-oxide  mixture  with  carbon 
monoxide  and  hydrogen  129 
by  carbon  monoxide-hydrogen  of  high- 
silica  crudes  257 

demonstration  plant  on  hydrogen-iron 
process  1 29 

direct  processes,  economics  257 
requirements  of  coal  in  Australia  41 
research  on  mechanism  298 

ORGANIC  SULFUR 

analysis,  volatile  compounds  by  chroma¬ 
tography  230 

carbonyl  sulfide  in  hydrocarbon  gases 
169 

determination  by  combustion  and  titra¬ 
tion  238 

determination,  total  in  volatile  hydrocar¬ 
bons  139 

diffusion  separation  301 
dissolved,  in  oils  and  fats  139 
disulfides  by  reduction  method  73 
by  Esso  lamp  method  139 
gaseous  decomposition  products  34 
removal  by  catalytic  hydrogenation  282 
OVENS 

baking,  improvement  by  turbulent  atmos¬ 
phere  83 

baking,  performance  characteristics  83 
radiant  infrared,  for  drying  126 
temperature  regulation  183 

OXYGEN 

atomic  reactions,  in  nitrogen  dioxide 
photolysis  298 

determination,  direct,  in  coal  231 
determination,  direct,  by  fluorination 
231 

determination  in  liquid  hydrocarbons  53 
determination  by  magnetic  analyzer  12; 
103;  270 

handling  in  large  steel  works  277 
as  hydroxyl  groups  in  bright  coals  22 
large  plant,  for  steel  mill  241 
production  for  industrial  use  12 
pure  ozone  to  oxygen  flame  103 
solid  phases,  properties  236 

P 

PARTICLE  SIZE 

distribution  in  reservoir  rock  267 
effect  on  combustion  of  suspensions  86; 
118 

PEAK  LOAD.  See  alto  Distribution 
Networks;  Underground  Storage; 
Weather 

bibliography  on  balancing  226 
characteristics,  heating  customers  1 
house-heating  demand,  country-wide 
comparability  42 

methods  of  meeting,  economic  evaluation 
164;  226 

PENTANE 

air  mixtures,  ignition  energy  method 
257 

air  mixtures,  oxidation  and  ignition  185 
catalytic  dehydrogenation  197 
supersaturation,  bubble  formation  234 


PERSONNEL 

college  recruitment  practices  209 
education  and  utilization  60 
engineering,  education  and  industry  at¬ 
traction  62 

government-industry  support  for  training 
in  Venezuela  197 

interviewing  methods  and  improvement 
62 

need  for  unions  in  professions  153 
novelty  in  recruitment  of  staffs  62 
requirements,  other  than  engineering 
skill  62 

rewards  in  engineering  61 
shortage  a  question  of  number  or  quality 
282 

starting  salaries  for  graduates,  1957  and 
1958  18;  249 

talent  search  to  offset  scientist  shortage 
182 

training  in  gas  plant  164 

PERMEABILITY 

bubble-formation,  effects  in  pressure  de¬ 
pletion  29 

characteristics  of  reservoir  rock  50 
friction  factor  for  fluids  in  consolidated 
formations  29 

in  glasses,  polymers  and  metals  95 
three-phase  relative,  for  Berea  sandstone 
29 

two-way,  selective  membranes  300 

PETROCHEMICALS.  See  alto  Acetylene; 
Ammonia;  Aromatics;  Carbon  Black; 
Ethylene;  Fitcher-Tropsch;  Hydro¬ 
genation 

acetone  solvent  from  propane  302 
Canadian  plans  for  enlarged  chemical 
market  81 

Canadian  statistics,  by  provinces  153 
detergent,  development  and  types  142 
economics  of  locating  plants  in  Canada 
56 

on  Gulf  Coast,  raw  materials  economics 
303 

importance  in  coating  industry  173 
from  oil  cracking  in  Australia  173 
plant  maintenance  reduced  by  decentrali¬ 
zation  55 

process  handbook  for  1957  303 

review  of  growth  and  expansion,  basic 
products  229;  276 
statistics  of  growth  and  future  276 
supply-demand  in  1956  for  major  items 
276 

synthetics  in  West  Texas  303 

PETROLEUM.  See  also  Energy 
Resources 

Analysis 

additive  effects  determined  by  electron 
microscope  297 

density-refractive  index  nomograms  for 
mixtures  231 

determination  of  copper  in  fuel  oil  72 
metals  in  oil-ash  deposits  138 
separation  methods  for  Diesel  oil  frac¬ 
tions  198 


trace  metals  to  identify  crude  origin 
298 

water  in  fuel  oil  74 

Development 

India,  effect  of  government  policy  71 
research  on  occurrence  and  recovery 
100;  208 

Sahara,  current  and  future  169 
Saskatchewan  drilling  active  92 
technological  contributions  to  cost  re¬ 
duction  248 

transportation  by  pipeline  40 
world  requirements  and  supply  295 

Production 

Australasian  region,  geology  and  pros¬ 
pects  228 

automatic  transfer  methods  approved 
137 

dependence  of  Western  Europe  and 
world  reserves  295 
design  of  pipelines  269 
European  oil  shortage  now  supplied  81 
importance  and  reserves  in  U.  S.  energy 
supply  168 

independents  demand  pipeline  outlets  to 
offset  importation  92 
industry  cooperation  to  supply  Europe 
168 

in  situ  combustion  in  formations  169 
Iraq  oil  flow  controlled  by  Nasser  17 
new  crude  pipeline.  Four  Corners  to  Los 
Angeles  268 

price-rise  explanation  112 
products  pipeline,  LeHavre  to  Paris 
114 

subsurface  ignition  31 
tankers  most  dependable  for  East  oil 
92 

thermal  recovery  techniques  32;  169 
underground  combustion  recovery  meth¬ 
od  169 

voluntary  import  control  plan  269;  282 

Properties 

nature,  applications  and  specifications  of 
fuels  and  solvents  1 1 
relation  of  composition  to  viscosity, 
gravity  and  refractivity  54 
separation  methods  for  heavy  oil  frac¬ 
tions  73 

surface  tension  and  ultrasonic  velocity 
112 

viscosity-temperature  nomograms  1 1 3 

Uses 

increased  consumption  estimated  for 
1957  31 

safety  from  static  electricity  294 
sales  of  distillate  fuel  1956-57  229 

PHENOL 

commercial  products  fractionated  with 
methanol  extraction  36 
determination  of  trace  amounts  in  wastes 
231 

extraction  by  benzene  from  ammonia 
liquor  36 

production  from  alkyl  aromatics  14 
properties  of  low-temperature  coal  tar 
origin  260 


solvent  extraction  plant  for  waste  liquor 
36 

PILOT  LIGHTS 

control  system  for  water  heaters  82 
for  househeating  burners  102 
low  Btu  nonaerated  experiences  135 
low  input,  for  range-top  burners  135 
nonlinting  unit  133 
range  burner  control  82 
for  ribbon-type  burner  252 
safety  control  system  82 
PILOT  PLANT 

pyrometallurgical  heat  losses  304 
scale  model  experiments,  parameters 
304 

PIPELINES.  See  also  Automation, 
Communications,  Compressor 
Stations,  Telemetering 
Construction 

Canadian  progress  153 
design,  calculation  eased  by  electronic 
computer  48 

design,  flow  formula  graphs  164 
design  for  minimum  operating  cost  292 
developments  in  handling  slurries  14 
erosion  dams  and  backfills  194 
new  steels  and  manufacturing  processes 
180 

Pakistan  progress,  sales  266 
Pakistan,  third  line  surveyed  110 
pipe  handling,  double-jointing  49 
pipe  mill  in  Welland,  Canada  135 
pipe  storage,  running  inventory  163 
products  line  for  Spanish  bases  70 
properties  at  low  temperatures  247 
proposed,  statistical  data  63;  101 
right-of-way  problems,  policies  and  staffs 
70 

river  crossings,  bridge  vibration  and  con¬ 
trol  163 

river  crossings,  design  and  inspection 
195 

river  crossings,  dry  laying  on  Rio  Grande 
163 

river  crossings,  in  floor  of  traffic  tunnel 

194 

river  crossings,  methods  in  Chicago  dis¬ 
trict  163 

river  crossings,  trench  dredging  110 
river  crossings,  underwater  site  selection 

195 

Russian  program  to  1960  192 

Russian  status  and  expansion  70 
statistics,  forecasts  for  1957  62;  163 
statistics  for  1957,  FPC  authorized  data 
191 

techniques,  modernized  to  improve  public 
and  property  safety  134 
Texas  Eastern  supply  system  from 
Mexico  225 

Trans-Canada  load  promotion  in  Toronto 
109 

Trans-Canada  progress  in  1957  209 
trench  backfilling,  effect  on  lines  9 
trench  bracing  against  caving  110 
welding  advantages  and  practice  with  in¬ 
sert  rings  28 


welding,  branch  connections,  reinforce¬ 
ment  and  testing  208 
welding,  properties  and  testing  of  steels 
49 

welding,  realistic  specifications  226 
welding,  underbead  cracking  vs  tempera¬ 
tures  50 

Operation 

cleaning  and  coating  by  disc  and  rod 
device  266 

cleaning  by  magnetically  moved  scraper 
306 

cleaning,  chemical  removal  of  deposits 
8 

economics  and  analyses  used  210 
equipment,  materials  and  department  or¬ 
ganization  49 

flow  and  pressure  loss  calculations  222 
flow  efficiency  testing  techniques  266 
pressure  surge  studies  with  electronic 
computers  194 

repair,  submarine  bell  over  leak  292 
review  study,  long  distance  transporta¬ 
tion  16 

Systems 

American  Louisiana  affiliates,  officials 
9;  49 

American  Louisiana  gas  supply,  route, 
statistics  8 

El  Paso  Natural,  supply  for  Pacific 
Northwest  61 

Houston-Coastal,  Florida  rate  structure 
110 

Michigan-Wisconsin,  new  Gulf  Coast 
Supply  49 

Trans-Canada  financing,  design,  installa¬ 
tion  209 

Westcoast  development,  facilities  and 
market  220 

PIPING.  See  also  Pipelines;  Plastics 

aluminum,  advantages  in  oil  field  15 
butyrate  plastic  for  handling  corrosives 
207 

comparison,  plastic  and  steel  in  distribu¬ 
tion  150 

design  of  high-pressure  90 
for  Dowtherm  installations  146 
epoxy,  reinforced,  evaluation  248 
expansion  joints,  for  carrying  steam  in 
steel  122 

flexibility  in  central  station  systems  305 
gaskets,  uses,  materials  and  selection 
146 

laying  equipment,  use  in  Britain  109 
materials  for  high-temperature  service 
150 

y  plastic  for  oil  field  fluids  60 
plastic  types,  eight-year  experience  247 
plastic  types,  standards,  data  and  joints 
150 

plastic  types,  survey  in  215  distribution 
companies  1 5 1 

plastic  types,  temperature  effects  133; 
280 

polyvinyl  chloride,  installation  techniques 
308 


PLANT  WASTES.  See  alto  Air  Pollu¬ 
tion;  Water 

bibliography,  air  and  water  pollution 
164 

energy  recovery  by  catalytic  oxidation 
241 

oil  contamination  in  water  supply  51 
phenols,  biological  oxidation  process  38 
refinery  wastes,  recovery  and  disposal 
197 

PLASTICS.  See  alto  Coating;  Piping 

epoxy  types,  electrical  and  mechanical 
properties  279 

fluocarbon  types,  properties  207 
packing  for  cooling  towers  303 
pipe,  advantages  over  metal  240 
reinforced  plastic  laminates,  fatigue 
strength  248 

tanks,  plastic  with  glass  reinforcement 
248 

trade  names,  maker,  use  and  properties 
99 

vinylidene  chloride,  coatings  and  linings 
151 

PRESSURE  REGULATION.  See  alto 
Dittribution  Syttemt 

diaphragm  pressure  relief  for  backflash 
285 

high-pressure  loop  supply  222 
for  household  appliances  263 
medium-pressure  during  peak  load  26 
standardized  district  installations  26 

PROCESS  DESIGN 

automatic  data  logging  on  processes  204 
chemical  engineering  practice  encyclo¬ 
pedia  80 

concepts  in  process  control  205 
control  of  gas  manufacturing  processes 
by  alignment  charts  243 
flowsheets,  coordinated  for  specific 
plants  239 

production  comparisons  by  factorial  de¬ 
sign  of  variables  205 
techniques  in  chemical  manufacturing 
145 

PRODUCER  GAS.  See  alto  Coal  Gat; 
Genoratort;  Synthotit  Gat 

improved  gas  quality  by  preheating  air 
67 

vortex  slagging  generator  for  fuel  gas 
86 

PROPANE 

decomposition  equilibria,  900“- 1 300° K 
290 

emission  spectra  of  irradiated  flames 
256 

equation  of  state,  by  orthogonal  poly- 
nominal  expansion  233 
flame  blowoff  in  hydrogen  sulfide  mix¬ 
tures  255 

instability  of  flames  214 
as  miscible  liquid  drive  for  oil  recovery 
114 

rate  of  flame  propagation  with  irradia¬ 
tion  258 

as  solvent  flood  for  oil  recovery  1 14 


as  solvent  for  hydrocarbon  separation 
241 

storage  refrigeration  by  flashing  109 

PROPYLENE 

compressibility  factors  to  two  atm  300 

PUMPS 

centrifugal,  seals  and  packing  122;  243 
ejector  design  improved  with  computers 
203 

ejector  operating  water  spray  203 
ejector  types,  theory  and  operation  146 
packless,  to  avoid  contamination  304 
reciprocating,  in  pressure-surge  problem 
164 

seals,  selection  146 

PYROLYSIS 

ethylene  in  molten  lead  237 
reactor  for  ethane  145 

PYROMETRY.  S««  Temparatur* 
Maosuramant 

Q-R 

RADIOACTIVITY  APPLICATIONS.  Saa 
oUo  Logging;  Nuclaar  Enargy 

analysis  of  earth  material  by  induced 
gamma-ray  170 

carriers,  in  measurement  of  source 
strength  27 1 

chemical  analysis  of  metal  surfaces  170 
in  chemical  processing,  current  status 
240 

cobalt-60  production,  in  reactor  21 
electron  impact  on  benzene  derivatives 
143 

elutriating  cartridge  for  flow  testing 
172 

flame  propagation  from  gold  source 
256;  258 

gamma-ray  spectra  of  barehold  forma¬ 
tion  materials  8;  71;  170 
glass-furnace  tank  control  122 
luminescence,  photomultiplier  detection 
172 

petroleum  processing  96;  198;  232;  305 
practical  refinery  operations  74;  232 
radiochemical  treatment  of  butanes  274 
testing  purity  of  fissionable  material  37 
thickness  gaging,  by  krypton-85  139; 
199 

tracer  techniques  in  fuc!  technology  139 

RATEMAKING 

changes,  ninth  annual  compilation  102 
influence  of  inflation  181 

REACTORS 

bench-scale  for  mass  transfer  processes 
176 

charging  of  solids  under  pressure  176 
for  partial  oxidation  in  acetylene  produc¬ 
tion  35 

RECYCLING 

alternate  repressuring  for  tight  zones 
197 

RERNING 

alkylation,  new  unit  at  Eastern  States 
71 

annual  review  of  patents  197 


automation  269 

directory,  1957,  with  process  and  con¬ 
tractors  lists  168 
industry  expansion  in  Canada  228 
most  modem  complete  operation  at  Tide¬ 
water’s  Delaware  plant  197 
REFORMED  GAS 

catalytic  autothermic  reforming  process 
7 

catalytic  endothermic  generator  218 
composition  of  gases,  from  eight  charge 
stocks  25 

cyclic  catalytic  reforming  process  with 
all  hydrocarbons  132 
endothermic  heat  supplied  by  second 
stage  289 

equilibria  in  cracking  ethane,  propane 
and  butane  290 

equipment,  materials  of  construction  25 
Koppers-Hasche  cyclic  noncatalytic 
process  1 32 

liquid  or  gaseous  feedstocks,  flexibility 
218 

new  catalytic  units  produce  30%  of 
Philadelphia  sendout  288 
from  propane-butane  in  DOG  generator. 
Leer,  Germany  219 
from  refinery  gas,  at  Copenhagen  7 
thermofor  catalytic  reforming  units  52 
REFRACTORIES 

castables,  stability  against  cracking  at¬ 
mospheres  16 

silicon  carbide  improved  by  self-bonding 
39 

spinel  structure,  chemical  and  crystal¬ 
lographic  aspects  1 5 1 
REFRIGERANTS.  S«e  also  Refrigerators 
drying  by  molecular  sieves  to  prevent 
freezeups  155 

drying  by  sieve  desiccants  102 
designation,  proposed  engineering  stand¬ 
ards  83 

evaluation,  by  sealed-tube  tests  253 
thermal  decomposition,  175'’-570°C 
212 

two-phase  capillary  flow  of  Refrigerant 
22  212 

REFRIGERATION 

advantages  of  dehumidifying  agents 

154 

equipment,  fundamentals  of  operation 
and  servicing  152 

frost  formation,  effect  on  heat  transfer 
and  flow  83 

heat  transfer,  effects  of  vapor  phase 
183 

indicator  for  moisture  limits  283 
mechanical  applications  in  dehumidifica¬ 
tion  154 

proposed  Standard  34,  designation  of 
refrigerants  83 

steam-jet  installation,  operation  and  costs 

155 

REFRIGERATORS,  DOMESTIC 

advantages  of  automatic  latent  heat  de¬ 
frost  213 

competition,  gas  vs.  electric  135 


development  in  Britain  183 
improvement  in  preservation  by  radia¬ 
tion  1 83 

opinions  of  users  3 

RESEARCH 

American  Gas  Association,  review  of 
activities  164;  249 
basic,  need  for  greater  support  281 
benefits  to  gas  utilities  135;  209 
importance  in  energy  transformation 
135 

literature,  searching  by  mechanical  proc¬ 
essing  41 

utilization  of  results  135 

RESERVES,  GAS.  S««  also  Energy 
Resources;  Gas  Industry  Expansion 

annual  report,  end  of  1956  shows  237.8 
trillion  CF  65;  125 
Canadian  field  and  reservoir  data  220 
Canadian  markets,  pipelines  and  growth 
209 

cost  of  development  61 
depletion  and  suggested  tax  compensa¬ 
tion  1 

forecast  23.3  trillion  CF/year  to  meet 
growing  demand  181 
influence  on  pipeline  prices  153 
natural  gas  in  Britain  289 
in  Pakistan  suffice  for  century  225 
in  Peace  River,  estimated  at  five  trillion 
CF  220 

prospects  in  Gulf  Coastal  province  263 
requirements  estimated  for  1975  41 
in  valuation  of  producing  properties 
228 

RESERVOIR  ENGINEERING 

advances  applied  to  production  prob¬ 
lems  124 

bottom-hole  pressure  tests  227 
computers  for  behavior  of  gas  reservoirs 
267 

computers  for  reservoir  flow  problems 
267 

depletion  drive,  recovery  prediction  49; 
70;  165 

drill-stem  pressure  tests,  applications 
162;  293 

drive  progress  model  studies  of  mobility 
31 

evaluation  includes  factors  of  rocks, 
fluids  and  drive  1 1 3;  227 
field  flow  data  vs.  Darcy’s  law  29;  192; 
267 

flow  equations  for  subsurface  pressures 
49;  227 

fractional  balance  method  for  pressure 
maintenance  165 

gas  composition,  continuity  correlations 
165 

gas  drive  method  for  flow  characteristics 
50 

gas  evolution  in  pores  by  pressure  deple¬ 
tion  29 

grain  densities  of  minerals  226 
influence  of  improved  completion  meth¬ 
ods  293 


low  permeability  back-pressure  behavior 
293 

material  balance  prediction  by  nomo¬ 
graph  293 

prediction  of  depletion  performance  70; 
165 

pressure  distribution  by  potentiometric 
analyzer  226 
progress  in  technology  9 
properties  and  behavior,  Newcastle, 
Wyo.,  sand  168 
properties  of  reservoir  fluids  100 
solution  gas  drive  performance  9 
temperature  in  flowing  gas  wells  194 
three-phase  permeability,  Berea  sandstone 
29 

two-phase  flow  solutions  by  computer 
267 

universal  theory,  drive  processes  293 
unsteady-state  flow  problems  90 
RUBBER.  See  also  Coating 
coatings,  in  protection  of  equipment 
245 

fluorinated,  resists  corrosion  and  heat 
245 

permeability  of  films,  silicone  type  280 
properties,  silicone  type  207 
properties,  ten  basic  synthetic  types  280 

s 

SAFETY 

control  of  fires  of  volatile  liquids  182; 

242 

emergency  operation  and  personnel  train¬ 
ing  in  gas  utility  182 
from  explosions  in  industry  157 
explosive  characteristics  of  combustible 
dusts  126 

flammability  of  combustible  sprays  and 
mists  130 

in  gas  fires,  training  and  public  relations 
249 

handling  compressed  gas  cylinders  98 
home  safety  program  increases  interest 
125 

inspection  tests  of  emergency  shut-down 
equipment  222 

lighting  installations,  in  gas  works  areas 

243 

LP-gas  accident  4 

management  responsibility  for  program 
125 

oxygen  manufacture  141 
planning  for  industrial  continuity  in  na¬ 
tional  disaster  17 
practices  in  utilities  125;  166 
protection  of  field  processing  plant  162 
recommended  practice  in  petroleum  re¬ 
fining  98 

tank  vent  lines  cause  fatal  refinery  ex¬ 
plosion  4 

SECONDARY  RECOVERY 

bottom-hole  heating  229 
gas  ahead  of  water  flood  269 
by  gas-driven  liquid  propane.  Carter  tests 
114 


gas  injection  and  water  flood,  in  frac¬ 
tured  limestone  269 
maximum,  by  miscible  displacement  be¬ 
hind  water  flood  114;  227 
multiple  solvent  process  32 
solvent  flooding,  laboratory  study  114 
pore  doublets,  effect  in  water  flooding 
60 

water  flooding  method  31 

SEPARATORS 

centrifugal,  for  liquids  and  gas  90 
de-ethanizer  column,  salt  washout  275 
filter-ring  type,  for  air  from  gasoline 
268 

of  hydrocarbon  liquids  from  high-pres¬ 
sure  wells  221 

low-temperature,  for  oil  and  gas  267 
for  steam  and  hydrocarbons  120 
types,  and  efficient  operation  162 
SERVICE,  CUSTOMER 
of  construction  on  large  pipe-laying  job 
266 

dispatching  of  requests  133 
driver  training  133 
equipment,  special  purpose  design  133 
training,  personnel  133 
vehicles,  4-wheel  drive  133 
vehicle  purchase  specifications  133 
vehicle  selection  133,  221 
SHALE  OIL.  See  also  Oil  Shale 
activities  of  Aspeco,  Bur.  Mines,  Sinclair 
and  Union  229 
Colorado  reserve  available  72 
direct  retorting  from  fixed  bed  295 
future  reserves  and  Colorado  develop¬ 
ments  295 

gas,  odorization  for  warning  for  leakage 
225 

hydrogenation,  for  catalytic  reforming 
stock  167 

hydrogenation  of  enriched  Baltic  shale 
mixed  with  oil  219 

processing  from  gasification  of  Baltic 
shale  219 

production  by  coking  of  Estonian  shale 
189 

recovery  by  shaft-type  retort  295 
retort,  design  and  operation  of  N-T-U 
52 

SMOKE.  See  Air  Pollution; 

Combustion 
SOLAR  ENERGY 

all-year  residential  air  conditioning  13 
furnace  for  high-temperature  research 
21 

furnaces,  mirror-collectors  141 
for  heating  water,  design  and  costs  254 
incidence  on  clear  days  283 
low-temperature  collector  283 
nature,  amount  and  collecting  methods 
210 

possibilities  and  future  outlook  251 
research  houses,  heating  and  cooling 
183 

results  and  performance,  heating  office 
building  3;  183;  283 


SOLUBILITY 

acetylene,  in  olefin  production  237 
coefficients  and  conversion  to  liquid- 
vapor  equilibrium  constants  235 
gases  by  equilibrium  pressure  235 
liquid-side  film  in  gas  absorption  54 
noble  gases  in  13  hydrocarbons  235 
propane,  for  hydrocarbon  separation 
241 

SOLVENTS 

hydrocarbons,  classified  by  boiling  range 
208 

SPECTROGRAPHY.  See  alto  Analytical 
Instruments 

metals  in  silicates  271 
STATE  COMMISSIONS 
Interstate  Oil  Compact  Commission,  1956 
meeting  92 

Louisiana,  annual  mineral  law  papers 
208 

Texas  rules  on  fluid  injection  195 
STEAM  GENERATION 
automatic,  stoker  package  boiler  104 
combustion  control,  servo  mechanism 
186 

Eddystone  superpressure  plant  216 
factors  in  plant  design  243 
heterogeneous  nuclear  reactor  175 
natural-gas-fired  in  Czechoslovakia  192 
natural  gas  fuel  for  electric  power  249 
nuclear,  radioactive  carryover  in  water 
176 

performance,  with  pressure  and  combus¬ 
tion  control  130 

slagging  furnace  developments  104 
STORAGE.  See  alto  High  Pressure; 
Liquefaction;  Underground  Storage 

Atlanta  standby,  propane  under  refrig¬ 
eration  109;  162 
corrosion,  light  oil  tanks  246 
fuel  oil,  optical  density  test  to  estimate 
storage  time  94 

insulation.  Perlite  concrete  for  LPG 
tanks  245 

of  oils,  contamination  by  leakage  51 
refrigerated  propane  cooled  by  flashing 
109 

stability  of  fuel  oil  in  storage,  test  meth¬ 
od  94 

tanks,  chemical  cleaning  177;  204 

SULFUR 

corrosiveness  in  petroleum  by  copper 
strip  standards  53 
determination  by  lead  nitrate  with 
siloxene  indicator  115 
determination  in  petroleum,  combustion 
method  33 

dissolving  condensed  sulfur  from  heat 
exchanger  105 

microdetermination,  sulfides  in  air  232 
organic,  effect  on  sulfided  iron-copper 
catalysts  236 

stripping-air  from  Claus  absorbant  re¬ 
cycled  to  combustion  25 

SULFUR  REMOVAL 

alternating  catalyst-bed  regeneration  by 
heat  105 


Claus-type  unit  in  refinery  operations 
268 

modified  Claus  system,  burning  hydro¬ 
gen  sulfide  on  bauxite  268 
recovery  from  high  carbon  dioxide  gases 
24 

by  regeneration  of  soda-lime  absorbent 
107 

waterworks  iron-sludge  substituted  in 
iron  oxide  process  131 

SULFUR  OXIDES 

air  pollution,  reduction  in  refinery  126 
air  pollution,  surveys  near  power  sta¬ 
tions  2 1 3 

comparison  of  four  processes  for  remov¬ 
al  from  flue  gas  145 
determination  of  small  amounts  in  air 
284 

disulfur  monoxide,  properties  55 
infrared  intensity  and  bond  moments 
236 

liquid  scrubbing  processes  from  flue 
gases,  cost  data  259 
reaction  with  nickel  sulfide  for  recovery 
of  nickel  sulfate  53 
recovery  of  sulfur  dioxide  from  waste  or 
roaster  gases  as  ammonium  sulfate 
289 

total,  in  domestic-appliance  flue  gas 
284 

SYNTHESIS  GAS.  See  alto  Coal  Got; 
Producer  Got;  Water  Gas 

for  ammonia,  balanced  combustion  and 
reforming  process  160 
for  ammonia,  by  coal  reaction  with  air 
and  steam  187 

for  ammonia,  purification  from  higher 
hydrocarbons  259 

for  ammonia,  removal  of  oxygen  259 
catalytic  reforming  of  heavy  hydrocar¬ 
bons  218 

cyclic  coal  gasifier,  with  oxygen  87 
gasification  of  coal  and  coke  dust  260 
gasification  of  outlet-entrained  carbon 
to  carbon  monoxide  217 
gasification  of  lignite  in  annular  retort 
46 

from  heavy  mineral  oils,  with  admixed 
catalyst  47 

high-hydrogen,  by  gasifying  carbon-water 
slurry  from  scrubbed  generator  gases 
190 

from  oils  by  preheated  oxygen  and  steam 
288 

oxygen-oil  gas  yields  hydrogen  for  am¬ 
monia  synthesis  187 
partial  combustion,  with  added  carbon 
dioxide  and  water  217 
process,  with  heat  transfer  by  mercury 
medium  161 

production,  low-nitrogen,  from  methane 
68 

by  reduction  of  metal  oxides  in  fluidized 
coal  190 


two-stage  process,  for  gasification  and 
shift  260 

SYNTHETIC  FUELS.  Sea  alto  Fitcher- 
Troptch;  Motor  Fuels 

British  fuel  research  program,  1956  280 
fluidized  process  research  in  China  229 
research  on  processes  by  H.  Pichler  10 

T 

TAR 

brown  coal  selective  solvent  extraction 
116 

from  brown  coal  carbonization,  paraffin 
fraction  studies  174 
from  carbonization  of  Dakota  lignites 
47 

fractionation  research,  for  fine  chemicals 
238 

hydrogenation  of  creosote  fraction  to 
motor  gasolines  167 
light  oils,  Udex  extraction  for  pure 
aromatics  132 

phenol  fraction,  low-boiling,  properties 
260 

pitch  identification  in  briquets,  by  micro¬ 
scope  1 60 

purification  of  tar  acids  fraction  by  ex¬ 
traction  36 

recovery  by  electroprecipitation,  com¬ 
pared  to  physical  means  24 
refining  of  low-temperature  acids  by  ion 
exchange  96 

separation  of  bases  from  acids,  by  cata¬ 
lyst  bed  36 

from  shale  gasification,  composition 
297 

solids  removal  by  agglomeration  with 
rejected  pitch  68 
specific  heat  of  fractions  201 

TELEMETERING.  See  also  Metering; 
Automation 

audio  tone  control  system  133 
centralized  gas  dispatching  133;  165 
control  of  peak  load  repays  cost  222 
control  of  stations  69;  161 
El  Paso  Natural  system  108 
equipment  for  control  and  communica¬ 
tion  161 

flow  computing  system.  Public  Service, 
N.  J.  221 

gas  load  control,  Illinois  Power  Co. 
166;  192 

maintaining  high  load  factor  165 
pressures,  temperatures  and  flows  from 
50  locations  to  Charleston  263 
remote  operation  of  stations  110;  292 
supervisory  control  of  pipelines  108; 
161;  263;  292 

techniques  using  underground  storage 
166 

TEMPERATURE  MEASUREMENT.  See 
also  Analytical  Instruments 

high,  in  gas  engines,  jets  278 
indium  resistance,  4°-300®K  241 
low,  for  small  differences  306 
optical,  400°-500°C  range  306 


radiation,  black  body,  by  platinum  re¬ 
sistance  243 

suction  instrument  for  gas  streams  85 
thermocouples,  errors  in  parallel  connec¬ 
tion  278 

thermocouples  for  gas  temperatures  15 
thermocouple  principles  and  application 
15 

venturi  pneumatic  for  furnace  gases  122 
THERMAL  CONDUCTIVITY 
in  chemically  reacting  mixture  and  in 
polyatomic  gases  120 
computing  in  combustion  gases  156 
determination  in  solids  at  low  tempera¬ 
tures  300 

empirical  methods  of  predicting  142 
increase  due  to  chemical  reaction  in 
gases  201 

in  liquids,  effect  of  pressures  236 
method  for  measuring  heat  capacities  of 
hydrocarbons  300 

prediction  for  design  calculations  96 
of  pure  coal  tar  components  142 
relation  to  temperature  recovery  factor 
and  Prandtl  number  in  flow  142 
THERMAL  CRACKING.  See  Cracking 
THERMAL  DIFFUSION 
commercial  application  studies  241 
effect  of  spacing,  parallel-wall  in  organic 
liquids  117 

heated-wire  technique,  separating  com¬ 
mon  gases  34 

mathematical  theory  in  linear  shear  117 
measuring  by  radioactive  tracers,  in 
hydrogen-carbon  dioxide;  helium-car¬ 
bon  dioxide  301 

turbulent-flow  equations,  graphical 
solution  274 
THERMODYNAMICS 
charted  data  for  heat  balances  56 
data  calculated  from  partition  chroma¬ 
tography  coefficients  270 
derivations  to  compute  intermolecular 
forces  in  air  95 

derivation  from  ultrasonic  velocities 
200 

efficiency,  based  on  second  law  34 
intermediate  treatment  152 
low-temperature  properties  247 
properties  of  «-hexane  54 
second  virial  coefficient  for  fluids  199 
surface  tension  extrapolation  200 
theoretical  treatment,  for  engineers  280 
for  two-phase  system  142 
in  vaporization  of  hydrogen-bonded 
structures  199 
THIOPHENE 

Holmes-Maxted  removal  process  288 
purification,  by  oxidation  168 
removal  on  nickel  catalysts  272 

u 

UNDERGROUND  GASIFICATION 

with  protection  from  water  encroachment 
90 


UNDERGROUND  STORAGE 

capacity  increase  in  1956,  for  LPG  268 
cavity  by  washing  out  salt  136 
coke-oven  gas,  near  Paris  227 
deliverability  tests  of  units  166 
development  on  Pacific  Coast  166 
dispatching  techniques  192 
economic  factors  in  design  and  construc¬ 
tion  268 

electrolytic  dispersion  of  shale  in  form¬ 
ing  cavity  268 
growth  of  industry  195 
LPG  135 

metal  lined,  vertical  drilled  holes  227 
modernization  for  Southern  Calif.  306 
rock  cavern  design  with  pillar  protection 
293 

statistics  for  1956  136;  166 

surveying  cavity  114 
testing  storage  cavities  166 
U.S.A.  practice  sets  example  for  Ger¬ 
many  10 

V 

VALVES 

control  for  fluid  fuels  178 
gas  water  heaters  64 
manufacture  and  service  178 
plug  type  178 

plug  type,  as  controls  166;  194 
pressure  and  flow  controller  166 
selection  for  processing  systems  146 
shut  off  178 

tamper-proof,  for  appliances  64 
VAPOR  PRESSURE 
correlations  by  nomogram  118 
and  critical  properties  of  ethers  118 
of  liquids,  fire  protection  242 
micromethod,  correlated  with  Reid  236 
petroleum  hydrocarbons,  correlation 
236 

VENTILATION 

Appliance 

approved  chimney  connections  282 
British  research  on  ventilating  flues  82 
campaign  against  B-vent  212 
catalytic  combustion  for  odor  destruction 
155;  252 

chimney  and  stack  design  data  255 
defects  of  masonry  chimneys  as  gas 
vents  253 

design  of  safe  gas  vents  133 
flow  in  flues  64 

free  convection  flow  exhausting  in  hot 
processes  19 

multiflue  design  and  sealed-off  single 
duct  82 

progress  in  research  135 
research  and  field  application  135 
sulfur  content  in  solid-fuel  flue  gases 
284 

Type  B  gas  vent  piping  4;  184 

Space 

in  air  conditioning,  forced  attic  ventila¬ 
tion  102 

Chicago  code  for  occupied  spaces  286 


explosion  vents,  types  and  design  256 
industrial  odor  control  213 
smoke  tracing  of  air  currents  in  locat¬ 
ing  flows  286 

VISCOSITY 

equipment  for  high-pressure,  contractor 
insulation  147 

technique  for  cloud  point,  opaque  oils 
10 

vs.  temperature,  nomograph  for  hydro¬ 
carbons  33 

w 

WATER 

alcohol-carbon  dioxide  system,  phase 
diagrams  172 

for  boilers,  demineralization  96;  119 
compressed,  thermodynamic  properties 
274 

cooling,  treating  to  remove  fouling  301 
determination  in  concrete  115 
determination  in  Navy  fuel  oils  74 
determination  of  phenolics,  methods 
231 

future  supply  for  industrial  needs  204 
gas  plant  effluent,  treatment  164 
nonmineral  factors  affecting  corrosive¬ 
ness  279 

pollution  control  by  analytical  methods 
53 

pollution  control,  public  law  No.  660 
164 

purification,  phenol  removal  38 
saline,  purification  by  membranes  37 
solubility  in  hydrocarbons  235 
storage,  protective  coatings  for  steels 
241 

treatment  for  removal  of  color  by  chemi¬ 
cals  146 

underground  sources,  for  industry  240 
vapor,  irradiation  effects  on  deuterium 
exchange  301 

vapor  transmission  spectra,  20-40 
microns  298 

waste,  testing  for  volatile  solvents  94 

WATER  GAS 

complete  gasification  of  coal  6 
by  complete  gasification,  Kensal  Green 
plant  6 

by  complete  gasification,  Wallasey  (N.W. 

Gas  Board)  plant  45 
methanation  to  produce  city  gas  25 
operation  of  Beckton  plants  88 
process,  technical  development  107 
from  pulverized  coal,  with  oxygen  under 
sonic  vibration  87 
reactions  in  water-phase  159 
by  slurry  injection  at  high  pressures  6 
two-stage  process  260 

WEATHER  FORECASTING 

based  upon  pressure  pattern  rhythm 
103;  254 

correlation  with  gas  consumption  21 
degree  days,  for  1956  and  1957  103 


estimation  of  fuel  oil  use,  by  refined  de¬ 
gree-days  216 

long-range  statistical  comparison,  tem¬ 
perature  and  gas  demand,  Germany 
83 

for  petroleum  industry  products  and  op¬ 
erations  270 
predicting  gas  sendout  43 
probable  degree-day  forecast  254 
statistical,  synoptic  and  solar  approaches 
254 

thirty-day  outlooks  based  on  atmospheric 
circulation  254 

WELDING 

alloy  electrode,  for  stainless  steel  50 
consumable  insert  rings  28 
joints  improved  by  rolling  109 
mechanized,  for  yard  pipe  operations 
163 

pipe  manufacture,  British  use  of  gas 
215 

procedures  to  reduce  underbead  cracks 

50 

protection  for  operators  163 
semi-automatic  metal  arc  process  147 

WELL  PRACTICE 

cementing  materials  and  application  91; 
111;  136 

cementing  principles  1 10 
cementing  process  51;  91 
cements,  hydraulic,  with  extended  setting 

51 

fluid  input  and  diameter  measurement 
48 

formation-testing  apparatus  111 
gas-lift  design  195 
improved  shaped  charge  70 
high-pressure  well  completion  51 
improvement  study  of  penetration  by 
shaped  charge  70 

injection  rate  and  sealing  agent  studies 
137 

mud  contamination  of  cements  195 
multiple-completion  method  91 
overcoming  water  blocking  91 
parallel  string  to  tubing  cuts  costs  70; 
166 

permanent  completion  apparatus  and 
plug  91;  111 

plunger-type  casing  closure  136 
sand  plugging  and  sealing  30;  91;  110; 
166 

selective  plugging  method  89;  91;  134 

squeeze-cementing  of  perforations  30 

temporary  closure  and  composition  50 

thermal  effects,  in  jet  perforation  195 

wellhead  control  51;  136 

wellhead  equipment  136;  167 

WELL  PRODUCTIVITY 

costs  and  production  of  deep  wells  107 

free-piston  gas  lift  222 

prediction  of  gas  flow  rate  228 

well-flow  tester  227 

WELL  STIMULATION 

acidizing  process  91;  110;  136 

calcium  sulfate  removal  136 


displacement  by  miscible  liquids  10; 
165 

fluophosphoric  acidization  1 10 
multiple  packers  control  fluid  injection 
267 

paraffin  removal  30;  SI;  111 
prevention  of  coning  110;  136 
stabilized  acid  treatment  137 
water-flood  control  1 37 

WELL  TOOLS 

adapter  and  coupling  50;  166 
anchors  for  tubing  30;  111 
bailers  91;  111 
base  gage  30;  51 


broach  for  pipe  92 
couplings  51;  89 
dirt  guards  30 
ducts  5 1 

fishing  and  retrieval  51;  91;  92;  136 
flow  control  136;  166 
gravel  packing  9 1 
heaters  111;  166 
packers  51;  91;  92;  111;  112;  136 
pipe  caliper  51 
plugging  tool  111 
pressure  testing  51;  166 
subterranean  vaporizer  to  force  well-heat¬ 
ing  91 


suppliers  not  ready  for  tool  demand 
222 

test  unit  for  well  products  162 
tubing  drains  30;  88 
tubing  extension  112 
world  equipment  needs  supplied  by  U.  S. 


X-Y-Z 

X-RAY  METHODS.  See  alto  Instru¬ 
ments 

effect  of  matrix  dilution  on  spectral 
analysis  116 
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